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1 Kpartkas madopMalua

KoHTponnepom 6uTpenTa HasbIBa€TCA MEXaHM3M, KOTOPbIA cneanT 33 6UTPENTOM 3aKOAMPOBAHHOMO
BWAEO 1 ONpeAEeNAET, Koraa ero Heobxoanmo cHN3nTb. CyLecTBYIOT pasHble Cnocobbl KOHTPONA
buTpeiiTa B 3aBUCMMOCTM OT MPOMYCKHON CNOCOBHOCTH CETW M €MKOCTU HAaKONWTENed BUAEOCUCTEMBI.
B 5ToM TexHnyeckom 0630pe npeAcTaBAEHbI B CPaBHEHWN Tpu cnocoba KoHTponA butpeiiTa, koTopble
NPUMEHATCA B CeTeBOM BuaeoobopysoBaHumn nponssoacTea komnanun Axis: ABR, VBR n MBR. O
noctoAaHHom 6uTpenTe (CBR) kopoTko paccka3sbiBaeTcA B MPUAOXKEHUN, NOCKOMbKY 3TOT CNOCO6 WIPOKO
NPUMEHAETCA APYrMMM NOCTaBLiMKaMMU CETEBOrO BUAEO06OPYAOBaAHNA.

Cpeatum 6utpeiitom (ABR) Ha3biBaeTCA CNOXHbIA CNOCO6 KOHTPONA BUTPETa, KOTOPbIA NOBbIWAET
kauecTBO BMAEO C YUETOM OrpaHMYEHHON eMKOCTW HakonuTeneir. OrpaHnyeHne Harpysku Ha NPoOMyCKHY0
CNocobHOCTb CETN K OCHOBHbIM 3aJauyaM He OTHoCKUTCA, npu 3Tom cnocob ABR opueHTnpoBaH Ha
AONTOCPOYHOE MOAAEPXKAHNE 3anaca no 6UTPeNTy: BUAEONOTOKY BbIAENAGTCA ONpPeAeNeHHaA eMKOCTb
HakonuTeneii, a koHTponnep ABR perynupyeT kauecTBo 1306paxeHna Tak, UTobbl B BbIAENEHHYIO EMKOCTb
BOLLE/ BECb MOTOK.

ABR nocToAHHO cneaunT 3a Tekylum 6UTPenToM, a Kamepa OTCAEXNBAET YXe 3aHATYI0 EMKOCTb 1
MPOW3BOAMT pacyeT 3HaueHuA buTpeilTa, obecneunBaioLwero ONTUMasabHOE KaueCcTBO BUAEO HA MPOTAXEHUN
ANNTENbHOIo NPOMEeXyTKa BpemMeHu. HesanonHeHHylo eMKOCTb HaKOMMUTENE, 0CTaBLUYIOCA C NPOLbIX,
CMOKOIHbIX NEPUOAOB, MOXHO UCMOMb30BaThb A/1A 3aNMCK BbICOKOKAUECTBEHHOMO BUAEO B NMOC/IEAYIOLME,
bonee 0XWUBNEHHbIE MEPMOAbI, HE BbIXOAA 33 paMKku 3anaca no butpenty. ABR paboTaeT c noTokoBoii
BWAE03aNNChbl0 HenpepbIBHO, 6€3 NaHoBbIX May3. ITOT cnocob NoAAepxnBaeTcA obopyaoBaHMEM MapKu
Axis Ha 6a3e ARTPEC c nporpammMHbim obecneyennem Bepcun He Huxe 9.40, npu atom ABR cnyxnT
XOPOLIMM AONONHEHUEM TexHonorun Zipstream.

MepemeHHblit 6uTpeinT (VBR) ABnAeTca npocTeiwmm cnocobom KoHTponsa 6utpeiiTa. K ero 4ocTomHCTBaMm
TOXE OTHOCMTCA MOCTOAHHO BbICOKOE KaueCTBO BWAEO, @ K MaBHbIM HeAOCTaTKaM — Henpeackasyeman
noTpebHOCTb B MKOCTU HakonuTeneil. [lBuxeHne nan Apyrue cobbiTuA B 30HE BUAECOHAONIOAEHNA MOTYT
MPUBECTM K PEe3KOMY pocTy 0b6beMa NOTOKOBOro BMAEO M BuTpeiTa, NOSTOMY CUCTEMa, B KOTOPOK
npumeHaetca VBR, aomxHa pacnonaratb 60blunM 3anacoM eMKOCTY HakonuTenen ANA Takoro poda
cnyyaes.

Cnoco6, KoTopblii Ha3biBaeTCcA MakcumanbHbiM 6utpeiiTom (MBR), rapanTupyeT, uto 6UTpeiT ocTaeTcA B
npeAenax 3afaHHOro 3HaUeHMA BHE 3aBMCMMOCTMW OT CIOXHOCTW cbeMKku. Ecnn 6uTpenT npesbiwaeT
3aflaHHoe orpaHuuenue, MBR ero TyT xe cHWXaeT, NpoCTO NOBbIWAA CTENEHb CKaTuA BUABOAAHHbIX. ITO
aenaetcA 6e3 yueTa kauecTBa n3obpaxeHna, koTopoe 0bbluHO NasaeT. Yem bonblie pasHuLa MexXAy
thakTyeckum 6GUTPENTOM 1 3aAaHHbIM OrpaHUUeHeM, TEM BbllLE PUCK yTpaTbl AeTaneil nsobpaxeHus,
BaXXHbIX ANA IKCNEPTHO-KPUMUHANNCTYECKOro aHann3a. TwaTtenbHblii nogbop orpaHuueHna butpeiita
nossonAeT MBR 3hhekTMBHO 3aWwmwaTh cMCTEMY OT HEXeNaTenbHbIX CKaukoB bUTpeiTa, He aonyckaa
noTepb AaHHbIX U3-3a OFPaHMYEHHON EMKOCTU HaKONUTese namn ceTeBbix cboes.

Ecnn nakonuTtenn, ceTb n cuctema ynpasneHna snaeoHabnoseHnem (VMS) orpaHuueHnii He nveioT, To
VBR obecneunBaeT Haunydlwee KauecTso BuAeo. B cucteme ¢ orpaHMyeHHbIMY BO3MOXHOCTAMM KauecTBo
BWZEO OCTAeTCA BbICOKMM NP YCIOBUW TWATENbHOI0 Nosbopa CTeNeHn CKaTnA U JOCTaTOUHO BbICOKOIO
orpaHnyenna MBR no 6utpeiTy. lMpu 3TOM B 60NBLIUIMHCTBE CNyYaeB HauayyW MM BbIBOPOM CTaHOBUTCA
ABR c HacTpoiikoii orpaHnyenna MBR. Takoe coueTaHue noaaepxmBaeT KauecTBO M30bpaxeHnA Ha
ONTMManbHOM YPOBHE Jaxe B CaMbIX C/OXHbIX YCI0BUAX ChEMKM, @ JOCTaTOUHO BbICOKOE OrpaHuueHme
MBR nossonAaeT cpasy xe 3aMeTuTb Ntoboe nageHne butpenTa.



2 BBepeHUue

KoHTponnepom 6uTpeiiTa HasbiBaeTCA MeXaHW3M, KOTOPbIiA cneanT 3a GUTPeiTOM 3aKOAMPOBAHHOTO BUAEO
1 onpeaenAeT, koraa ero HeobxoAnMo cHuU3nTb. CyllecTBYIOT pasHble cnocobbl KOHTPONA buTpeiTa B
3aBMCMMOCTI OT MPOMYCKHON CMOCOBHOCTN CETH 1 EMKOCTU HakonnuTenen BUAeoCuCTeMbI.

B 3TOM TexHuyeckom ob630pe npeacTaBneHbl B CpaBHEHWUM Tpu cnocoba KOHTponAa buTtpenTa, KoTopble
NpUMeHATCA B CeTeBOM BuaeoobopyaoBaHnmn nponssoacTsa komnaHum Axis: ABR, VBR n MBR. AsTopbl
paccMaTpuBaloT B CPaBHEHWUM NPUrOAHOCTb 3TUX CNOCO6OB K NPYMEHEHMIO B PasHbIX CUTyaLMAX, a Takxe
napameTpbl, 0T KOTOPbIX 3aBUCUT 3PHeKTUBHOCTb KaxAoro 3 cnocoboB. O nocToAHHOM buTpeiTe
(CBR) kopoTKO paccka3blBaeTCA B MPUIOXEHNN, MOCKONLKY 3TOT CMOCO6 WIPOKO NPUMEHAETCA APYruMM
NOoCTaBLNKaMWN CETEBOIro BVI,D,EOOGOpy,D,OBaHVIFI.

3 OObi111ee rnIpeACTABACHME O KOHTPOAE bUTpEenTa

Bo3moxHOCTM 60bLWIMHCTBA OXpaHHbIX CUCTEM orpaHunyeHbl. OrpaHnyeHHaA emMKocTb 060pyAOBaHMA ANA
XpaHeHUA BuAeo3anucel unu nponyckHaa cnocobHocTb ceTn (nmbo cpasy oba 3Tu thakTopa) 3acTaBnAeT

OCHaLLaTb OXPaHHYK CUCTEMY MEXaHU3MOM, OFPaHNUNBAIOLLNM W KOHTPONMPYOWMM 06bEM NOTOKOBOMO

BMAEO. JTOT MEXaHW3M Ha3blBaeTCA KOHTponeM buTpenTa.

3.1 Cnocobbl cokpalwieHna ob6bemMa BuaconHgpopmaumm

KoHTponb 6uTpeiita TeCHO CBA3aH C KOANPOBAHNEM BWUAEOAAHHbIX, TO €CTb C Npeobpa3oBaHuem
HeobpaboTaHHOro BMAEO C €ro KpaHe BbICOKNMM 3HaYeHNAMN bBUTpeinTa B BUAEONH(OPMALMIO, FOTOBYIO
K nepesaye uan 3anucu, ¢ GUTPENTOM, NOAXOAALLNM ANA AAHHON chepbl NpUMeHeHUA. ANropnTm
KOAMPOBAHNA BUAEOAAHHBIX PACMO3HAET M YAANAET HEHYXHYIO WHhOpMaLMio, hopMaTUpyA BUAEO B
ONTUManbHbIA BraeonoTok. PaboTatowmit 04HOBPEMEHHO KOHTPOBHbIN KOHTYP, KOTOPbIN Ha3biBaeTCA
KOHTponnepom 6UTpenTa, CNeANT 3a NCXOAALLMM BUTPEITOM, PaCCUMTbIBAA HYXHYIO CTeNeHb COKpaLLeHA
obbema BuaeonHdopmaunn. butpenT perynnpyeTca 4o HY>XXHOW BEMUNHbBI B COOTBETCTBUN C N36paHHON
cTpaTervemn, B OCHOBHOM NMyTEM AWHAMUYECKON PEryMPOBKM KayecTBa BUAEO.

CywecTByeT MHOXeCTBO cnocoboB perynnpoBku bUTpeiTa C COXpaHEHMEM 3aAaHHbIX NapameTpoB
kauecTBa Buaeo. lpn 3ToM 60NbWIMHCTBO anropMTMOB NPUXOANTCA 3apaHee BBOANTb BPYUYHYIO, a K
MeHAloLencA 06CTaHOBKE MO MECTY CbeMKM aBTOMaTNUECKM OHW He npucnocabnmBatoTcA. B oxpaHHOM
BWAEOHabnoAeHMN HacTpolika buTperTa — 3a4aya BeCbMa CNOXHAA M TPYAOEMKaA N3-3a AOPOrOBU3HbI
obopynoBaHNA ANA XpaHEHNA BUAeO3anucen n HeobxoaumocTu obecneunts becnepeboitHyo paboTty
cuctembl BuaeoHabnoaeHna 6e3 npucmoTpa onepatopa.

K Hanbonee pacnpocTpaHeHHbIM cnocobamM KOHTPONA OTHOCATCA MakcumManbHblil (MBR) 1 nocToAHHbI
6utpeit (CBR) c ero xecTkMm orpaHnyeHMeM, Npu 3TOM Pe3Ko NaaaloT KayeCTBo W NPUroAHOCTb BUAEO
ANA 3KCNEePTHO-KPMMUHANNCTUYECKOro aHann3a. bonee n3owpeHHbIn cnocob KOHTPONA, CpeaHnin buTpent
(ABR), no3sosifAeT CBECTM HACTPOIKYy K MUHUMYMY 1 obecrneunBaeT nepeaayy BUAEO ONTUMaNbHOMO
kauecTBa 6e3 yyacTua onepaTopa.

Ha nnntocTtpaunm, npneeaeHHon Huxe ana cpasHenna ABR n MBR, npeactaBneHbl obpesaHHbie cTon-Kaapsb!
3anncu obWNPHON CLEHbI C NHTEHCMBHBIM ABUXEHNEM. Buaeosanuch 3akoanpoBaHa C OrpaHNUEHNEM
6uTtpeiiTa Ao 500 K6UT/C 1 ¢ NpUMeEHeHMeM pa3Hbix cnocobos KoHTpona 6utpeiita: ABR cnesa n MBR
cnpaBa. 3HaunTenbHO bonee BbICOKME KauecTBO M306paXeHMA 1 YyacToTa Kaapos ¢ npumeHeHnem ABR
06BACHAIOTCA ropa3ao 6osee BbICOKUM MITHOBEHHbIM 6uTpeirTom (npubnusutensHo 4000 k6uUT/c) B TOT
KOPOTKMIA MPOMEXYTOK BPEMEHMU, KOrAa B 3TON B 0OLWEM-TO CMOKOWHON cLeHe HabnoaaeTCA ABNXEHNE.



EmkocTb HakonuTenen Buaeosanncein no3sonAeT koHTpoanepy ABR npu Heob6XoAMMOCTM BpEMEHHO
noBblwaTh 6buTpenT, Toraa kak anroputm MBR Takoi Bo3moxHOCTH nnweH.

ABR = 500 kbps MBR = 500 kbps
7 7

25 FPS 8 FPS

Figure 1. O6pe3aHHbIe CTOM-KAAPbI 3aNNCH 0BLINPHONA CLUEHbI C HTEHCUBHBIM ABUXEHUEM. 3HAYNTENLHO
bonee BbiCOKME KAUECTBO U306PAXEHNA M YACTOTA KAAPOB C npumeHeHnem ABR o6bACHATCA ropasso
6osee BbICOKUM MIHOBEHHbIM 6UTpeiToM (npnbnusntensHo 4000 K6UT/c) B TOT KOPOTKMI MPOMEXYTOK
BPEMEHM, KOrAQ B 3TOM B 06LUEM-TO CIOKONHOM CLEHE HAbMI0AAETCA ABUXEHME.

3.2 CraHpapTbl KOAMPOBaHMA BUAEOAAHHbIX

O6wwee npaBUO MacuT: YeM Bbllwe BUTPEIAT, TEM BbllE KauecTBO BuAeon3obpaxeHnAa. YTo kacaeTca
anropuTMOB KOANPOBAHNA BUAEOAAHHbIX, TO O4HMU M3 HUX 3hcheKTnBHEE ApyrnX. ANropuTMbl KOAMPOBaAHMUA
BWAEOAAHHbIX cOBpaHbl B CTaHAApTax, a C KaxAbIM HOBbIM UX MOKOMEHNEM BUAEOAAHHbIE CXKMMAlOTCA
cunbHee Npu coxpaHeHumn npexHero 6utpeiiTa. Ha cerogHa H.264/AVC - camblit nonynApHbIi cTaHaapT
koanpoBku BuaeosaHHbIx. Cnesytowan sepena, H.265/HEVC, noka He Hawna WUpokoro npuMeHeHusa B
OXPaHHOM BWUAEOHABMIOAEHNMN MaBHbIM 06pPa30M 13-33 CNOXHOCTHW, OrPaHNYEHHbIX BO3MOXHOCTEN B
ycnosuAx cnaboro ocselieHnA n npobnem, CBA3aHHbIX C NULEH3MPOBAHNEM.

3.3 KoHTponb 6uTpeinTa n TexHonorna Zipstream

CoBmecTnMan ¢ AeNCTBYOWNMY CTaHAapTaMu TexHonorna Axis Zipstream kapauHanbHO NpeBOCXOANT
06bluHble BUAEOKOAEPbl MO 3(PPEKTUBHOCTYN BUAEOKOANPOBaHNA. B otnnumne ot bonbwmHcTBa cnocobos
orpaHuueHuAa buTpenTa, TexHonorua Zipstream 3Toi doyHKUMel He orpaHnumBaeTcA. Ee «ymHblen
anropuTMbl cnocobHbl pacno3HaBaTb MHOPMALIMIO, BaXHYH AN1A IKCNEPTHO-KPUMUHANUCTYECKOr0
aHanm3a, COXpaHAA €e I0KaNbHO B BbICOKOM KauecTBe, NPy 3TOM CpeAHU BUTPENT CHUXaeTCA 3a

CUET HECYLLeCTBEeHHbIX aeTanen. [1pn 3TOM anroputm KoHTponAa buTpenTa ewe 6onblie NOBbIWAET
3hhpekTMBHOCTb TexHonornm Zipstream, anropuTm KOTOPOI onpesenAeT, 3a CUeT KakKuxX y4acTKOB U AeTaneil
1306paxeHnA MOXHO CIKOHOMMUTb Ha buTpenTe.



4 Cpepuuint 6utpent (ABR)

CpeaHum 6utpeiiTom (ABR) Ha3biBaeTCA CNOXHbIN CNOCO6 KOHTpONA BuTpenTa, KOTOpbIA obecneunsaet
ONTMMasbHOE KauecTBO BMAEO, HE MPEBbIWAA €MKOCTb HAaKOMUTENEI, BblAENEHHYI0 Kaxaon kamepe. C
3a/laHHbIM Ha YPOBHE KaMepbl CPOKOM XpaHEHUA BUAEO3aMMUCEN U BbIAENEHHON EMKOCTbIO HakonuTenen
BCTPOEHHbIN anropuTM HENpPepPbIBHO KOHTPONMPYET W PEryNnpyeT napaMeTpbl CKaTuA BUAEOAAHHDIX,
obecneunBsas NosHyo NpeAcKas’yemMocTb eMKOCTH be3 yulepba kauecTsy n30bpaxeHus.

4.1 KoHTponb 6uTpeiiTa m nporpamMmMa 3atpat

ABR koHTponupyeT BuTpenT B 3aBUCHMOCTI OT OrpaHMUYeHnii N0 BUTPENTY, 3a4aHHbIX B HACTPOMKax
kamep. BuaeonoToky BblaenAeTcA ONpeAeNeHHaA eMKOCTb HakonuTenen, a koHtponnep ABR kamepbl
perynupyeT KauecTBo M30bpaxeHuna ¢ TakuM pacyeTom, YTobbl BUAEOMaTEpUan, OTCHATBIN 3a BECb MEPUOA,
He npeBbiWwan 3anaca no 6utpenty. ABR noctoAHHO cneanT 3a 6UTpenToM, a KamMepa OTCNexXmBaeT

yXe 3aHATYI0 eMKOCTb HakonuWTenen 1 NpPoM3BoAUT pacyeT 3HayeHuA 6uTpeiiTa, obecneymsatoLero
ONTUMaNbHOE KAaueCTBO BMAEO HA NPOTAXEHWUM ANNTENBHOrO Cpoka. HesanonHeHHyl eMKOCTb
HaKOMUTENEll, 0CTaBLUYIOCA C MPOLLIbIX, OTHOCUTENBbHO CMOKOWNHbIX NEPUOAOB, MOXHO MCMONb30BaTh ANA
3anuncu BbICOKOKaYeCTBEHHOIO BUAEO B Nocnesyowme, bonee 0XMBAEHHbIE NEPUOABI, HE BbIXOAA 33 PaMKK
obwero 3anaca no 6uTpenTy.

A

kbit/s

Figure 2. ABR no3sonAeT noaaepXnBaTh BbICOKOE KAYECTBO M306PWXEHNA NPU MUKOBBLIX HATPY3KAX 30
CYET IKOHOMUN PECYPCOB B MPEXHNE, CPABHUTE/NLHO CMIOKOVHbIE MEPUOAbI, HE BbIXOAA 30 PAMKU CPEAHErO
b6UTpeNTa, 3040HHOIr0 HA ONPEAENEHHbIN MPOMEXYTOK BPEMEHM.

Ha ocHoBaHuM npeablaywmnx nokasateneil butpeiita anroputm ABR BbINOAHAET pacuyeTbl U aBTOMaTUYECKN
perynupyeTt CTeNeHb CKaTuA B 3aBMCMMOCTM OT EMKOCTU HakonuTenen. KauecTBo nsobpaxeHuna HanpAMyio
3aBMCUT OT CTEMEHN CKaTuA, KOTOpas onpeaenseTca napamMeTpom ksaHToBaHuA (QP), npu 3ToM npaBunbHO
HacTpoeHHbIin ABR no3sonAeT onTnMuM3npoBaTb KauecTBO, HE BbIXOAA 33 PaMKN OrPaHUYEHN MO EMKOCTH
HakonuTenen.

ABR HacTpanBaeTcA OTAENbHO ANA KaXaoro BuaeonoToka. Kaxablii BUAEONOTOK C HEN3MEHHbBIM HabopoMm
napameTpoB NMEET YHUKaNbHYIO UCTOPUIO NoKasaTenein butpeiiTa, a 3aAaHHbI aNropuTM NpoAoXaeT
AeACTBOBATb AaXe nocne BPEMEHHOr0 OTK/IOUEHWNA NMOTOKA AN nepesanycka kamepbl.



ABR npuroaeH k npumeHeHuto B Ntobbix 06nacTAx 1 ¢ NtobbiMKU cucTeMaMi HenpepbiBHOW 3anuck 6e3
NNaHOBbIX Nays3.

4.2 Hactpoitka ABR

Ecnn HacTpoutb ABR ¢ upesmepHbIM orpaHMyeHMeM Harpy3kin Ha MpOMyCKHY CMOCOBHOCTb ceTH,
KOHTPONIEP HauNHaeT NojaBaTb CUrHaNbl O NaAeHnn BUTpeliTa cMcTeMe perncrpaumn cobbITwii
kamepbl. Takne curHanbl OTCAEXNBAOTCA Nt0ObIM CUCTEMHBIM NPOrpaMMHbIM obecneyeHnem, KoTopoe
cobnpaeT MH(OPMaLNIo O NPONCXOAALLNX C KaMepol cobbITUAX, ONOBELLAA O HUX Bnajenblia cucTemMbl. B
NoNb30BaTENbCKNI NHTEPChENC Kamepbl BCTPOEH KanbKyNATOP BUTpeiTa, KOTOPbIA YNPOLWAET HaCTPONKY.
OueHka 06beMa XpaHeHUA AaHHbIX HAAEXKHEE N TOYHEE BCEro NPOM3BOAMTCA C MOMOLLbIO MHTEPAKTUBHOMO
nHctpymeHTa AXIS Site Designer, KoTopblil BbINONHAET pacyeT NapaMeTpoB, ONTUMaNbHbIX ANA KaMepbl 1
ANA KOHKPETHON chepbl MPUMEHEHNA.

HacTpanBaembie napaMeTpbl:
® CpPOK XpaHeHWA 3anucen

® GUTPENT B 3aBMCUMOCTM OT EMKOCTN HakonuTeseid unu MkcMpoBaHHbIi (KanbKynATop BbINONHAET
npeobpa3oBaHie OAHOMO napaMeTpa B APyroii)

® MaKcMMasnbHbI 6UTPERT (ONuUKMA, KOTOPON MOXHO MONb30BATLCA, COUETAA CPeaHNiA BUTPenT ¢
OrpaHuueHneM MakCMManbHoro 6uTpeiTa)

H.264 profile | High v Storage: 1080 GB

Bitrate control —~\
Maximum bitrate B

Average v
Bitrate limit 0000 (0 = =) khit/s
Target bitrate |5000 || [0..50000] kbit/s

Retention time | 20 days

Figure 3. [lonb30BaTenbcknii UHTEPEEAC HACTPOVIKM MAPAMETPOB KAMEPbI C KA/IbKYAATOPOM BUTPEATA 1
BO3MOXHOCTbI0 304aTb orpaHndyenne MBR.

HoBblit npuknaaHoit nporpammHblit nuTepdeic (API) VAPIX nossonaeT paspaboTunkam cucTem ynpasneHna
BuaeoHabnoaeHnem (VMS) BcTpansaTh cpeacTsa HacTponku ABR HenocpeacTBEHHO B 3TU CUCTEMBbI.
3apaBaTh W PerynupoBaTh OrpaHNYeHNA B 3aBUCMMOCTI OT EMKOCTU HakonuTenei apekTneHee BCEro

13 LEHTPaNbHOro NyHKTa YNpaBneHna CUCTEMON, 0TKyAa 06LLY0 EMKOCTb HAKOMUTENER MOXHO AepXaTb
noA NosiHbIM KoHTposneM. [lomumo 3Toro, MHCTpymeHTanbHoe cpeactso AXIS Device Manager HaaeneHo
(hyHKUME aBTOMATMYECKOI, CornacoBaHHon HacTpoiku ABR cpa3sy Heckonbknx kamep.

4.3 ABR un texHonorua Zipstream

ABR npeBocxozsHo B3aumozeiicTByeT ¢ TexHonoruen Axis Zipstream, He 3aTparmBan HaCTPOWKN U YPOBHM
Zipstream. Anroputm Zipstream caMOCTOATE/IbHO NPOAO/XKAET CHUXATb HArpysky Ha NPONyCKHYi0
CMocobHOCTb CETH 3a CYET HEMPUOPUTETHBIX y4acTKOB n3obpaxeHua, Toraa kak ABR nossondaer
NCNonb30BaTb IKOHOMUIO PECYPCOB, AOCTUMHYTY0 bnarosapa NpUMEHeHNI0 TexHonorny Zipstream, npm
MUKOBbIX Harpy3Kkax, 06ycnoBNeHHbIX 06CTAHOBKOI MO MECTY CbeMKU. Takke NOABNAETCA BO3MOXHOCTb
NoBbILWATb NPUrOAHOCTb N306PaXeHNA ANA SKCNEPTHO-KPUMUHANNCTNYECKOrO aHaNN3a 3a CYeT SKOHOMUM
pecypcoB, ZOCTUIHYTON BnaroAapa NpUMEHeHUo AMHaMuJeckoro onpeaeneHnsa FPS B couetanun ¢
AVHamnueckon perynnposkoi napameTpa GOP.



4.4 O6opyaoBaHue, noaaepxusaiowee ABR

ABR noaaepxusaetca obopyanosaHuem Mapku Axis Ha 6ase ARTPEC-5, ARTPEC-6 n ARTPEC-7 c
nporpaMMHbIM obecneyeHmem sepcumn He Huxe 9.40.

5 Ilepemenusbiyt 6utpent (VBR)

VBR aBnaetca npocTeiiwmm cnocobom koHTpona butpenta. K ero 40CTOMHCTBAM OTHOCMTCA MOCTOAHHO
BbICOKOE KauecTBO BUAEO, a K [MaBHbIM HeAOCTaTKaM — HenpeAckasyeMan noTpebHOCTb B EMKOCTH
HakonuTened. 3To 06 bACHAETCA TEM, UTO ABUXEHME UNK Apyrue cobbiTUA B 30HE BUAEOHabNoAEHUA
MOryT NPUBECTU K pe3KoMy pocTy o6bema NOTOKOBOro BMAEO M buTpenTa, NO3TOMY CMCTEMa, B KOTOPON
npumenaetca VBR, fonmxHa pacnonaraTb CpaBHUTENbHO BOMbLIMM 3anacoM €MKOCTW HaKomuTenen Ana
Takoro poja ciyuaes.
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Figure 4. [lepemeHHb11 6UTPENT 06eCIeYnBAET MPEBOCXOAHOE KAUYECTBO N306PaXEHNA, HO MOTPEOHOCTbL B
€MKOCTY HOKONUTE/E CTAHOBUTCA HEMPEACKA3YEMOU.

6 MakcuMaabHbIM 6uTpenT (MBR)

MBR rapaHTupyeT, utTo 6UTPENT OCTaeTCA B NpeAenax 3afaHHOr0 3HaU€HNA BHE 3aBMCMMOCTU OT C/IOXHOCTY
CHUMaemoii cueHbl. Ecnn 6uTpenT npesbiwaeT 3aaaHHoe orpaHuuenmne, To MBR ero cpasy xe cHuxaer,
NpOCTO NOBbILAA CTENEHb CKaTWUA BUAEOAAHHbIX. ITO AenaeTcA b6e3 yueTa kauecTBa M306paxeHns, KoTopoe
06bIuHO nagaeT. Yem bonblue pasHuua mexay akTuyeckum 6UTpenTom 1 3aAaHHbIM OrpaHUYEHNEM, TEM
BbllUE PUCK YTPaTbl A€Tanei n3obpaxeHna, BaxXHbIX ANA KCNEPTHO-KPUMUHANNCTMYECKOrO aHanun3a, B
pesynbTaTe NOBbIWEHWA CTEMEHN CKaTHA.

MBR wwnpoko npumeHaeTcAa B 060pyA0BaHNM OXpPaHHOr0 BUAEOHaboAEHNA. 3a4acTyo orpaHnyeHne
6uTpenTa 3a4al0T Ha OUEHb HM3KOM YPOBHE MO YMONUYAHUIO, UTO KpaiiHe OTpULATeNbHO CKa3biBaeTCA

Ha KauecTBe 0TOOPAXEHNA CNOXHbIX CLeH. BonbNHCTBO KanbkynATOPOB EMKOCTW HAaKONUTENen Toxe
NCXOANT U3 3aHMXEHHbIX orpaHnueHnin MBR, B pesynbTaTe KOHCYNbTaHTbI N0 BoNpocaM 6e3onacHoCTH 1
WHTErpaTopbl, 3aHUMatOLWMNECA NPOEKTUPOBAHNEM CUCTEM OXPAaHHOIO BUAEOHABNIOAEGHNA C NPUMEHEHNEM
3TUX KanbKynATOPOB, NOAOMPAOT HAaKONUTENN, EMKOCTb KOTOPbIX HEAOCTATOUHA ANA XpPaHEHNA
BbICOKOKAUECTBEHHbIX BUAEO3aNNCeN.



Anropntm MBR opueHTUpOBaH He Ha IKOHOMWIO PECYPCOB HaKOMMUTENeid, a Npexae BCero Ha
NpeaoTBpaLLeHNe KPYMHbIX MOTepb AaHHbIX. TwaTenbHbld noabop orpaHuueHna 6utpenta no3sonaet MBR
3(pheKkTUBHO 3alMLATb CUCTEMY OT HEXenaTenbHbIX CKaukoB 6UTpeiTa, He AomyckaA NoTepb AaHHbIX
N3-3a OrPaHNYEHHOI €MKOCTM HaKONUTENei Umn ceTeBbiX cH0eB.

ToT anroputm MBR, koTopbIit NpuMeHAeTCA B 060pyAoBaHUM Mapku AXis, paHee Ha3blBancA NOCTOAHHbIM
6utperitom (CBR). MoapobHee o CBR cm. npunoxeHne.
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Figure 5. 3aecb npeactasneH MBR ¢ 3aHuXeHHbIM OrpaHnyeHnemM buTpenTa. B pesynbTate npeackasyemaa
MOTPEOHOCTb B EMKOCTY HAKONUTENEN COYETAETCA C KDAVHE CEPLE3HBIMU MOTEPAMY MHOPMALNN TPU
CbEMKE C/I0XKHbIX CLIEH.

7 KOHTPOAb OGUTPENTA: AATOPUTMBI U
OIrPAHMYCHUS

Y kaxnoro n3 cnocoboB KOHTpoONA buTpeiiTa ecTb CBOU, 0COObIE HACTPOIKM, OT KOTOPbIX 3aBUCUT

ero AeicTane. HekoTopble U3 3TUX HAaCTPOEK BECbMa COXHbI U HE BCErAa IOMMYHbI B CUTY TaKux
obcToATenseTs, Kak 3sontoumna Axis API, npexHAaa cucteMmHan KoHgurypauma, HeobxoaAMmocTb obecneunTsb
0bpaTHyI0 COBMECTUMOCTb C annapaTHO-NPOrpaMMHbIMK pa3paboTkamu napTHepos. Ha 6buTpenTt BanAtoT
n apyrue, bonee oblwne napaMeTpbl N300paxeHNA, B UMCIE KOTOPbIX YaCTOTa KaApoB, paspeLleHue,
HacTpoiikn WDR 1 kamepbl. B 3Tom pasaene pacckasbiBaeTcA 0 MoWaroBon onTuMu3aunmn 6uTtpeiiTa,
HauMHaA C Kamepbl, ANA 06eCNeYeHnA HaUNYULEero KayecTBa N300paxeHnA B pacueTe Ha buT.

BeTpeuvatouieeca B noceaytowmnx naparpadax NOHATIE «HECTI0XHAA ClieHa» 03HayaeT MoJsHOe OTCYTCTBUE
NN HE3HAUMTENbHYI0 MHTEHCUBHOCTb ABWXEHNA NO MeCTy cbeMkn. CNnoxHbIe CLEHbl, KaK nMpaBuo,
OT/INYAKOTCA MACCON MHTEHCMBHOIO ABWXKEHMA B Pa3HbIX HaNpaBAeHUAX, HO 3TO MOXET BbITb U CTaTUYECKaA
cueHa, koraa MeHAeTcA nonoxexne PTZ-kamepsb! (¢ MexaHM3MOM NaHOpPaMMPOBaHNA, HakIOHa 1 3yMa).

7.1 ABR

7.1.1 CueHbl n napameTpbl CbEMKHU

[naBHoii 3apaueil ABR aABnAeTCcA He orpaHnuYeHMe Harpyski Ha NPOMYCKHY CNOCOBHOCTL ceTH, a
NOBbILEHNE KauyecTBa Buaeon3obpaxeHna 6e3 BbiIxoAa 3a NpeAenbl BbIAENEHHON EMKOCTU CUCTEMHbIX



HakonuTeneii. ABR BeaeT 06paboTky NOTOKOBOro BUAEO HENpepbIBHO, 63 NNaHoBbIX Nay3. ITOT cnocob,
peann3oBaHHbIi Ha 6a3e anroputma MBR, 3akntouaetca B aBTOMaTNYeCKON perynnpoBke NnapaMeTpoB ANA
noaaepxaHua cpeaHero 6uTpenTa, 3a4aHHOMO Ha ONPEAENEHHbI MPOMEXYTOK BPEMEHN.

Anroputmy ABR HyxXHbI cyTKu, uT0bbI HallTW NpaBubHbIN HanaHc KauecTBa n bUTpenTa Npu Cbemke
TUNUYHbIM 06pa3oM MeHAwenca cueHbl. ABR He yaanAeT n He coxpaHAET 3anucu, a NpoCcTo KOHTpoNnpyeT
napameTpbl pecypcos, NP1 3TOM HACTPONKN 3aNUChbIBAOLLEr0 YCTPOWNCTBA LOMXKHbI COOTBETCTBOBATH

3TUM napamMmeTpam.

Cbemka Hec/I0KHOM CLeHbl reHepupyeT BUAGONOTOK C HN3KMM BUTPENTOM, OAHAKO Nlo60e YCIoXHAKLLee
cLeHy cobbITe NpUBOAUT K PE3KOMY CKauky butpenTa.

Mpu cbemke CNOXHOM CLeHbl GUTPERT BUAEONOTOKA CTaHOBUTCA BbicoKMM. OAHAKO ecnn KOHTponnep
NPOrHO3NPYeT NEPEnoHEeHNe HaKoNuTeNei B A0NTOCPOUHOM MIaHE, TO KaYeCTBO N306PaXeHNA CHUXAETCA,
a €C/IN HYXHO, TO M YacToTa KaapoB. KpaTKocpouHble BCMIECKN AOMYCKAlOTCA, @ paHee CO3AaHHbI

3anac 6uTpenTa MOXHO NCMONb30BaThb B AA/IbHEILIEM ANA COXPAHEHUA BAaXHbIX AaHHbIX, €CIN pecype
6butpeiita nossonaet. Couetanne ABR c pasymHbim orpanmueHnem MBR nossonAeT usberatb neperpysok
MasiOMOLLHbIX YCTPONCTB ANA 3annCi 1 BOCMPOM3BEAEHUA BUAEO UK ceTeBOoro obopyaoBaHuUA nNpw
CbEMKE B 3KCTPEMasbHbIX YCI0BUAX. B OTAGNBHBIX 3KCTPEManbHbIX CyyaAX AOMYCKAeTCA MPEeBbILEHNE
OrpaHNYeHMA pecypca HaKoNuTeNeil, 04HAKO Takoe MOXET MPOMCXOANTb TONbKO NPW HeyAauHo
noaobpaHHOM OrpaHUYEHUM 3TOrO pecypca, Kak 1 3afaHHOM 3HaueHun butpenTta. Cm. aanee naparpad,
rAe pacckasblBaeTCA 0 COBbITUAX.

MapameTpsbl, OT KoTOpbIX 3aBMcUT ABR:

CreneHb ©kaTuA 3agaeTca TaknuM 06pa3om, UTobbl 0BeCneunTb HYy)XHOE KauecTBO BUAEON306paxXeHMA.
Yem HuXe CTeneHb CKaTWA, TEM BbILWE KayecTBO N306paxeHuA, HO Mpy 3TOM BO3pacTaeT u buTpenT.
Yem Bbllle CTENEHb CKATUA, TEM HUXE BUTPENT, HO 1 KaUeCTBO BUAEO CHMXAETCA.

CpOKOM XpaHeHnA 3anucen HasbiBaeTcA NPOAO/DKNTENBHOCTb NX XPaHEHNA B AHAX.

JTOT CpOK 3aBNUCMT OT pecypca HakonuTeneli 1 3aaaHHoro butpeita. [ina npeobpasoBaHua OAHOTO
napameTpa B Apyron UMeeTcA KanbKynAaTop.

MakcnmanbHblil 6BUTPERT 3aaaeT AonoHNTeNbHOE (bonee BbICOKOE) OrpaHnyeHne, npuopuTeTHoe
OTHOCUTENbHO OrPaHNYEHNA MO CcpeaHeMy bUTpenTy, BO M3bexaHne neperpyskn ceTeBoro kaHana um
3anmncbIBatoLLEr0 YCTPOMCTRA.

Yem meHble anvHa rpynnbl kaspos (GOP), Tem 6onblue B Buaeo |-kaapos, cnesosaTenbHo, TEM Bbilue
6utpeit. C ysennuennem anuHbl GOP uncno |-kaapoB yMeHbLAETCA, @ 3HAUUT, BUTPENT CHUXAETCA.
YpesmepHaa annHa GOP 3aTpyAHAeT nouck HyxHbIX P-kaapoB B BuAeo3anucy, Tak kak AnAa 3Toro
TpebyeTcA Hal TV NpeALecTByOWNiA M |-kaap. Kpome Toro, npy notepe AaHHbIX OCTAIOTCA BU3yabHble
apTeakTbl B CUy TOTO, YTO MOMHOCTHIO OBHOBAAIOTCA TONLKO |-Kazpbl.

7.1.2 CobbiTna ABR

l[enepnpya cobbitua, ABR moxeT onosewaTs onepatopa 0 HEAOCTaTOYHOM KauecTBe BMAEOMNOTOKA.
CobbiTua oTobpaxatoTca B rpachuyeckom Beb--uHTepdelice (“Average bitrate degradation”, T.e. nagenue
cpeaHero 6utpeiita) u B notoke cobbiTiii. C NoMoLLbio NOTOKA COBLITUI MOXHO BbIACHUTH NPUUMHY
MPOUCXOAALLErO:
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low_bitrate (Hu3kuit 6uTpeirt) — ABR ¢ n36bITOUHbIM 3anacom
5VITpeI7IT ropa3,u,o HWXE OXXNAaE€MOro o3HaudaeT, uTo VICI'IOﬂb3y€TCF| HE€ BCA BblaesIieHHaA €MKOCTb
HakonuTenei.



® |ow_quality (HM3Kkoe kauecTBO) — 0XMAaEMO HN3KOE KayecTBo BuaeonoToka ¢ ABR
YpesmepHan perynnposka kauecTsa BUAEON306PaXEHMA BbIXOAUT 32 paMKM CTaHAApTOB AXis.

e very_low_quality (cimwkom HM3KOe KauecTBO) — 0XnAaeMO HekaueCcTBeHHbIN BuaeonoTok ¢ ABR
JTOT curHan aHanormueH cobbiTuio low_quality, Tonbko nageHne KauecTea BUAEON306paxXeEHNA
MPEeBOCXOANT 0XMNAAEMOE.

e high_bitrate (sbicoknii 6uTpeint) — ABR He BbINOSHAET CBONX 3a4ay, BblAENEHHOW EMKOCTH
HeA0CTaTOuHO
BuTpenT npesbiwaeT 0Xxnaaemblin, UTO NPUBOANT K NEPENONHEHNIO HAKOMUTENE.

e abr_error (ownbka ABR) - eanHbint Tpurrep ABR (ToT xe Tpurrep cobbiTuii, 4To 1 B rpachnyeckom
Be6-nHTepdence), KOTOPbIN CAYXKNT MOATBEPXKAEHNEM OAHOMO N3 CleaytoWwnx curHanos: low_quality,
very_low_quality unu high_bitrate.

YTo6bl NPUHMMATBL CUrHaMbl 0 COBbITMAX, MPOrpaMmMHoe obecnedyenue sugeosanuc (cuctema VMS)
AOMXHO noaaepxusaTb ABR 1 dyHKuMm KoppekTHOro npuema, 06paboTkn n oTobpaxeHna Takux CUrHanoB.

bonee nogpobHyto nHopmaumio 06 ABR cm. B sokymeHTaumn no VAPIX, aocTyn kK KoTOpoin NnpesocTaBNAETCA
napTHepam-paspabotunkam komnanuu Axis (ADP) n yuacTHukam coobuiectsa paspaboTtunkos Axis (Bxoa
no aapecy www.axis.com/partners/adp-partnerprogram nnu www.axis.com/developer-community).

7.2 VBR: cueHbl U napameTpbl CbeMKM

CeTeBble kamepbl AXis cCOBMECTUMbI cO cTaHAapTom H.264, ypoBeHb 4.1, COrnacHO KOTOPOMY NpeAeNbHO
AONYCTUMbIN 6UTpeiT cocTasnaeT 50 M6ut/c. 3To 3HaumT, uTo Aaxe B pexume VBR 6UTpenT He MoXeT
npesbiwaTte 50 M6uT/c, MHaue COBMECTUMOCTb C APYriIMU CMCTeMaMK He rapaHTupyeTca. CnesoBaTenbHo,
ecnn HyxeH 6UTpenT cabiwe 50 M6uT/c, NpUxoanTCA XepTBOBaTb KaYecTBOM 1 (1K) YacTOTON KaapoB.

Mpu cbemke HECNOXHOI CLUeHbl BUTPENT BUAEONOTOKA NOMYYaeTCA HU3KMM, OAHAKO Ntoboe ycnoxHaLee
cueHy cobbiTe NpUBOANT K Pe3KOMy ckauky buTpemnTa.

[Mpn cbemke CNOXHO CLueHbl BUTPEAT BNAEONOTOKA BeCbMa BbICOK. [1py cbeMKe B 3KCTpeManbHbIX
ycnoBuAx BUTPENT MOXET BbI3BaTb NEPErpy3Ky ManoMOLLHbIX YCTPOICTB ANA 3anucK U BOCNPON3BEAEHUA
BUAEO Mnu ceTeBoro obopyaoBaHuA. boiBaeT, uTo HexBaTKa pecypcoB NH(PACTPYKTYPbl NPMBOAUT K NoTepe
NakeToB BMAEOAAHHbIX, MOPYE KaAPOB 1 AaXe K MOHOWN OCTaHOBKE NOTOKOBOW nepesayn.

MapameTpsbl, oT koTopbIx 3aBucuT VBR:

e (CreneHb CXaTuA 3aAaeTcA TakuMm 06pa30|v|, yTobb!I 0bEcneunTb HYXXHO€ KaueCTBO BI/ILI,EOI/I306pa)KEHI/IFI.
Yem Humxe cTeneHb CXaTuA, TEM Bbllle KauecTBO I/I306pa>KEHI/IF|, HO NpW 5TOM BO3pPaCTaeT n 6VITpCI7IT.
Yem Bbille CTENEHb CXaTNA, TEM HUXE 6I/ITp€I7IT, HO 1N Ka4yecTBO BVI,CI,EOI/I306pa>K€HI/IH CHW>XaeTcA.

e Yem meHble annHa rpynnbl kagpos (GOP), Tem 6onblue B Buaeo |-kaapos, ciesoBaTeNnbHO, TEM Bblle
6utpeiit. C ysennuennem annHbl GOP uncno |-kaapoB yMeHbLWAETCA, @ 3HAUUT, BUTPENT CHUXaETCA.
YpesmepHana anuHa GOP 3aTpyaHAeT nonck HyXHbIX P-kaapoB B BUAeO3anucy, Tak kak AflA 3TOro
TpebyeTca HanTK npealecTeyOwWwmii um [-kaap. Kpome Toro, npu noTepe AaHHbIX OCTAlOTCA BU3yalibHble
apTechakTbl B CUy TOrO, YTO NOAHOCTbIO OOHOBNAOTCA TONLKO |-Kaapbl.

7.3 MBR: cueHbl 1 napameTpbl CbeMKM

MakcumanbHbI 6UTPEAT NPU3BaH OrPaHMUNBATbL 3arPyXeHHOCTb MOM0ChI NPONYCKaHNA BUAEONOTOKa.
[1paBuNbHaA HacTpoiika, BbIMOMHEHHAA C YUYETOM peasbHbIX YCNOBWIA, obecneunBaeT cobnoaeHmne
3a/laHHbIX OFPaHNYEHMI HArpy3K Ha NPOMNYCKHYH CNOCOBHOCTbL CETH KakK B OITOCPOYHOM MJiaHe, Tak 1 B
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KPpaTKOCPOYHOM. HOCKO}'Ibe buT-3anonHMTENN B Kamepax Axis He NPUMEHAIOTCA, CbaKTVILIeCKVIe nokKkasaTtenn
6|/|Tpe|7|Ta MOTYT OKa3aTbCA ropa3ao HUXE 3aAdHHbIX OrpaHVIHCHVIVI.

Anroputm MBR onepaTuBHO pearnpyeT Ha U3MeHeHMA 06CTaHOBKW MO MECTy CbeMKW, CBOAA

ckaukn butpenta Kk MuHUMyMmy. Ho nockonbky ponb MBR 3akniouaetca B Tom, uTobbl cHabxaTb
BbICOKOKQU€CTBEHHbIM BUAEONOTOKOM MPOrpaMMHble AEKOAEPb!, KOTOPbIM KPaTKOBPEMEHHbIE CKauKK
buTpeliTa He BpeAAT, Takne BCNAECKM JONYCKaOTCA Kak CPeACTBO NPOTUBOAEACTBNA HEXeNaTenbHOMY
MajeHunio KayecTsa.

O6paTuTe BHUMaHME Ha pa3HULYy BO BPEMEHN Mexay nokasatenaMmu buTpeiTa, KOTOpble 0TNEeYaTbIBAlOTCA
B OBEp/iee, U TEMU, HA KOTOPbIE pearupyeT KoHTponnep butpenTa. N3-3a 370 pasHuUbl AENCTBNA
KOHTponnepa butpenTa MOryT NPUBOAMTL K BbiNaAeHWo kaapoB. IMockonbky KOHTponiep perynupyer
6I/ITpeI7IT KakK B 4ONTOCPOYHOM MNNaHe, Tak 1 MTHOBEHHO, BCE C/lydae najgeHnA KauyecTBa N BbiMNaA€HNA
KagpoB HE MOTyT 06BACHATBLCA NCKNIOUNTENbHO oBepneem.

B HecnoxHbIX cueHax ypoBeHb 6UTpenTa HU3KWIA. BUTPenT B MpocTeinx CLUeHax Aaneko He AoCTuraeTt
3alaHHOr0 orpaHuuerua. Mo mepe ycnoXHeHnsa KayecTBo U306paxeHna nocTeneHHo yxyawaerca. MMpu
3TOM KPaTKOBPEMEHHbIX BCMIECKOB MOYTM HET.

KauecTBo I/I306pa>KeHVIFI CNTOXHbIX CUEH 3aMETHO yXyALWaeTCA, @ YaCTOTa KaapoB No Mmepe HeobxoanMocCTK
CcHuxaeTcA. YacTble nameHeHmA obCTaHOBKN MO MECTY CbEMKN MOTYT NPUBOAUTL K MHOXECTBEHHbIM
HebonblWUM BCnaeckam (I'IO 4acToTeE n BpCMEHVI), npn 3TOM CKa4ykn 6I/ITpCI7ITa MOXHO CBECTN K MUHUMYMY
3a CYET BbINaA€HNA KaZApOB.

[TapameTpsbl, 0T KOTOpPbIX 3aBUcMT MBR:

e (CreneHb CXaTWA 3alaeTCA Takum 06p330M, yTtobbl 0becneunTb Hannyyuwee KauyecTBo
BVI,CI,COVI306pa)KCHVIFI. Yem Huxe cTeneHb CXaTnA, TEM Bbllle KayeCTBO VI306pa)K€HVIFI, HO I 6VITp€I7IT
Bbiwe. C noBbIlWeHNEM CTEMEHN CKaTuA 6VITpCI7IT CHWXXaeTcA, HO N Ka4yeCTBO BVILI,EOVI306pa)KCHVIFI
naaaeT, XxoTA 6VITpCI7IT MOXET N HE AOCTUIraTb CBOEro 3a4aHHOro 3Ha4eHnA.

® 3ajaHHoe 3HaueHue 6utpeiiTa (B K6UT/C) COOTBETCTBYET MaKCUManbHOMY.

e Yem meHble annHa rpynnbl kagpos (GOP), Tem 6onblue B Braeo |-kaapos, ciesosaTenbHO, TEM Bbllle
6utpeiit. C ysennuennem annHbl GOP uncno |-kaapoB yMeHbLWAETCA, @ 3HAUUT, BUTPERT CHUXAETCA.
YpesmepHana anuHa GOP 3aTpyaHAeT nouck HyXHbIX P-kaapoB B BUA€O3anucu, Tak kak AfA 3TOro
TpebyeTcAa HanTK npealecTeyOWwmii um [-kaap. Kpome Toro, npu notepe AaHHbIX OCTalOTCA BU3yalibHble
apTechakTbl B CUy TOrO, YTO MOAHOCTbIO OOHOBNAOTCA TONLKO |-Kaapbl.

KoHTponnep 6utpenTta MOXHO HacTpouTb Ha paboTy 6e3 mpuopuTeTa, C MPUOPUTETOM KayecTBa

Wan yacToTbl KagpoB. OT 3TOro 3aBMCUT HAcTpoONKa pAAa BHYTPEHHUX NapaMeTpoB KOHTposiepa
butpenTa. lpnopuTeT KauecTea NOCTOAHHO obecneynBaeT Haunyyllee KayecTBo N306paxeHnA, KaK
MpaBuWio, 3@ CYET YaCTOTbI KaapoB. [pMopuTET YAaCTOThbI KaAPOB MOXET MPUBECTU K CHUXKEHMIO KauecTsa
n306paxeHunA.

8 IlapaMeTpbl BMAE€O, OT KOTOPBIX 3ABUCUT
6utpent

B HpeﬂCTaBHCHHOIZ Huxe Tabnuue npnBEAEHbI NapaMeTpbl U BaPNUaAHTDI HaCTPOVIKM, B KOTOpPbIE€ MOXHO
BHECTW N3MEHEHNA, BAINAOWNE Ha 6I/ITpCI7IT BunAaeo.
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Tabnnua 8.1 [NapameTpb! v BAPUAHTbI HACTPOIKY BUAEO.

1. Koaek

Bbibepute B cucteme VMS suaeokoaep H.264 nnu H.265 (nnbo
MJPEG).

BkntoumnTte Zipstream

MouwHocTb Zipstream: cpeaHan

BkntounTe anHamuueckyto perynuposky napametpa GOP (eciu
noaaepxuaerca cuctemoit VMS)

Bkniounte anHamnueckoe onpeasenenue FPS (ecnn
noaaepxusaerca cuctemoin VMS)

2. Paspewenune Buaeo

BoibepuTe B cucteme VMS paspeleHume Buaeo

Bbicokoe paspewenne (720p)

Paspewenue Full High (1080p)

4K vnwn Bbllwe

3. YacroTta kaapos

Bbi6epute B cucteme VMS uactoTy kaapos (B cekyHay)

4. CreneHb cxatua

25: KauyecTBO Bbllle cTaHAapTa Axis

30: cxaTue, COOTBETCTBYIOWEE cTaHAAPTY AXis

35: KauecTBO HMXe cTaHaapTa Axis

5. Pexxum paboTbl KOoHTponnepa
6uTpenTa

ABR (npu HeobxoanmocTy ¢ orpaHuueHnem MBR)

MBR

VBR

6. AnuHa GOP

Yucno P-kaapos mexay kaxaon napon |-kagpos. Yem napameTp
GOP anuHHee, TeM Bbllle SKOHOMUA eMKOCTU HaKoOMUTesNell, HO
MpW 3TOM NPON3BOJbHbINA LOCTYN MOXET 3aMeANATHCA.

7. MapameTpbl n3o6paxeHna

HacTpoiite napameTpbl n306paxeHuna, 0T KOTOPbIX 3aBUCUT
butpeinT: WDR, nokanbHbIn KOHTPACT, KOPPEKTNpOBKa TOHOB, EIS,
HaCbILLEHHOCTb, YeTKOCTb, KOHTPACTHOCTb U Ap.

8. MNapameTpbl HOUHOrO pexxuma

OTtperynupyiTe napaMeTpbl HOYUHOTO PEXNMA TakK, YTOBbI CHU3NTb
MOMEXMW MpPU CbEMKE HOUbIO: MAKC. BbIAEPXKA, MAKC. YCUIEHUE 1
np.

ObopyanoBanue ¢ TexHonorueir Lightfinder 2 cHabxeHo
CpeacTBamy CHUXEHNA MomMeX: (UAbTPbl BPEMEHHBIX U
NPOCTPAHCTBEHHbIX NOMEX.

9. Ocseuwenune/npeactasneHme
CLEHBI

[JlobaBbTe HOUblO CBETA, MEPECTPONTE KAApP, NOMb3YyACH 3yMOM UK
nepemeLian kamepy, Ytobbl ybpaTb U3 NONA 3pEHUA HEHYXHbIE,
HO CNoxHble 06bekTbl. [onb3ynTech Mackamu 3aKpbITbIX 30H,
uT0bbl CKPbIBaTb U3 MOMA 3PEHNA HEHYXXHOE ABUXEHUE UM HE
NpeacTaBNAOWNE NHTEPEC YUaCTKN n30bpaxeHua.

9 CpasBHeHMEe CIIOCOO0B KOHTPOAS OUTpEenTa

JTa Tabnnua npeacTasnAeT coboit oboblieHne cnocoboB KOHTpoNA bUTpeTa B 3aBUCMMOCTHI OT NX
BAVNAHWNA Ha KauyecTBO M306paxeHuna, NoTpebHOCTN B eMKOCTW HaKOMUTENEen, CNOXKHOCTb HaCTPOIKK 1
obCnyXXnBaHuA, a TakKe HaANUMA UAKM OTCYTCTBUA PAcChbINKN YBEAOMEHWIA.

13



Tabnnua 9.1 CpaBHeHue cnocoboB KOHTPOMA bUTPENTQ.

Cnocob XpaHeHune KauecTtso CnoxHocTb CnoxHocTb ABTOomaTHuec-
AaHHbIX HacTpoiikM obenyxuBaHua | kaa
paccblnika
yBeAOMIEH N
VBR - +++ He KoHTponb 3a C nakonuTeneil
NpoM3BOANTCA | COCTOAHMEM
HakonuTenen,
MOXHO aBTOM-
aTn3npoBaTb
MBR + Henpenackasye- | Huskana Perynuposka Het
Moe KayecTBa
n3obpaxeHua
BPYUHYIO
CBR + Henpeackasye- | Huskan Perynnposka Het
Moe KauecTBa
n3obpaxeHun
BPYUHYIO
ABR ++ ++ CpezHan MapeHne [MapeHune
butpenTa, butpenTta
BO3MOXHa
paccblfika
OMoBeLLEHNN
ABR + MBR ++ (++4) ++ CpezHan Henpeackasye- | [agexue
moe buTpeiiTa

Ecnn HakonuTenu, ceTb 1 cuctemMa ynpasneHnAa BMAEOHabnoaeHnem (VMS) 0FpaHVI‘—I€HIAI7I HE NMEIT,
7o VBR obecneunsaer Haunnyyuwee KayeCcTtso BMuAE€O. B cucreme ¢ OrpaHNY€HHbIMN BO3MOXHOCTAMU

KauecTBO BMAEOM306paxeHA OCTAeTCA BbICOKMM MpY YCNOBWM TWATENbHOMO Nogbopa CTeNeHn cxaTua u
LOCTaTOUHO BbicOKOro orpaHnueHna MBR no 6utpenty. lMpn 3ToM B 60NbWMHCTBE CYYaEB HaUIyuLLINM
Bblbopom cTaHoBuTcA ABR ¢ HacTpolikoi orpaHnuenna MBR. Takoe coueTaHne noAaepxnBaeT KauecTBo
n306paxeHnA Ha ONTUMANbHOM YPOBHE AaXe B CaMbIX COXHbIX YCNOBNAX CbEMKM, @ AOCTaTOUHO BbICOKOE
orpaHuueHme MBR nossonaet cpasy xe 3ameTuTb Noboe nageHne butpenTa.

10 IIpuaoxeHue l. nocrosHHbIN OuTpenT (CBR)

ITOT cNocob KOHTPONA NoAAEPXINBAET NMOCTOAHHbIA 6UTPENT Ha Bbixoae koaepa. [ockonbky BUABONOTOK
NAET PaBHOMEPHO, ero BUTPENT CO BPEMEHEM He MEHAETCA, a JMKCMPYETCA Ha 3aZaHHOM YpOBHe
HE3aBUCKMMO OT CoAepxaHnA BugeomaTtepuana. CBR noneseH anAa noTokoBoli nepesaun MynbTUMEANIHOM
nHchopmaumn nNo KaHanam ¢ PUKCUPOBAHHOK NPOMYCKHOW CMOCOBHOCTBIO, HaNpUMep Mo BpaLLaWMMCA
HocuTenAM. JTOT cnocob, pa3paboTaHHbIN ANA KOMMepPUYeCKoro B1Aeo, obecneunBaeT HenpepbiBHOE
BOCMpPOU3BEAEHNME.

[na xpaHenuna suaeosanncein CBR He onTumaneH, nockonbky 3TOT cnocob npeanonaraeT Hanuuune
LaHHbIX-3aM0NHNTENEN, KOTOPbIE 3aHMMAKOT NINLWHIO EMKOCTb HAKOMUTENE U He cnocobeTByoT
NOAAEPXaHMI0 KauecTBa n3obpaxeHua. Ecnn kapTnHka HEAOCTAaTOUHO CNOXHAA ANA NOAAEpPXaHUA
3a/laHHOro buTpenTa, KOAEP 3aMONHAET NYCTOE NPOCTPAHCTBO NyCTbIMU BUTaMK, KOTOPbIE Ha N306paxeHNN
HUKaK HEe Cka3blBatloTCA.
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Mpu npumeHeHnn CBR kauecTBO M306paxeHnA MOXET KpaTKOBPEMEHHO, HO pe3ko konebaTbeA, noka
KOHTponnep butpeiiTa noacTpanBaeT NnapaMeTpbl K HOBOW CLEHE.

B HecnoxHbIx cueHax 3afaHHbll BUTPENT He meHAeTcA bnarofapa butam-3anonHutenam. o mepe
YCIOXHEHNA KaueCcTBO M306paxeHnAa nocTeneHHo yxyawaeTcA. [py 3ToM KpaTKOBPEMEHHbIX BCMIECKOB
NnouTH HeT.

KauecTBo M306paxeHnA CNOXHbIX CLEH 3aMETHO YXYALWAeTCA, @ YacToTa KaApoB CHUXAETCA Mo Mepe
HeobxoammocTu. YacTbie n3MeHeHnA 06CTaHOBKM N0 MECTY CheMKM MOTYT MPUBOAUTbL K MHOXECTBEHHbIM
Bcnneckam (peskum no YacToTe, XOTA 1 HENPOAOXNTENbHbLIM), MPU 3TOM CKauki BUTpeiTa MOXHO CBECTH
K MUHUMYMY 33 CUET BbINaAeHWA KajpoB.

MapameTpsbl, oT koTopbix 3aBucuT CBR:

e (CreneHb ©XKaTuA 3ajaeTcA Takum 06pas3om, uTobbl obecneunTb Hawyuyllee KauecTBO
BUAeon3obpaxeHna. HYem Huxe CTENeHb CKaTUA TEM BbIWE KAaYeCTBO U306paxeHna HO 1 buTpent
BbllWwe. Yem Bblwe cTeneHb ©KaTuA, TEM HUXe BUTPENT, HO 1 KauecTBO BuAeon3obpaxeHnA nasaeT.

® 3HaueHue 6uTpeinTa 3ajaeTcA B K6UT/C.

e Yem meHblue annHa rpynnbl kagpos (GOP), Tem Gonble B BUAEO |-kaapos, cneaoBaTebHO, TEM Bbilue
6utpent. CysennueHnem anuHbl GOP uncno |-kaapoB yMeHbLWaETCA, @ 3HaunT, BUTPENT CHUXaeTCA.
Ypesmepraa anuHa GOP 3aTpyaHAET monck HyXHbIX P-kaapoB B BUAEO3anucy, Tak Kak Af1A 3TOro0
TpebyeTcA HallT NpeALlecTByOWNiA M |-kaap. Kpome Toro, npu noTepe AaHHbIX OCTAlOTCA BU3yasbHble
apTeakTbl B CUy TOTO, YTO MOMHOCTHIO 0BHOBNAIOTCA TONbKO |-Kazpbl.

® KoHTponnep 6butpenTta MOXHO HacTpOMTb Ha paboTy 6€3 npuopuTeTa, C NPMOPUTETOM KauecTBa
nnn yacToTbl kKaapos. OT 3TOro 3aBUCKT HacTpoka pAja BHYTPEHHMX NapamMeTpoB KOHTposiepa
6utpenTa. lNpnopnTeT KauecTBa NOCTOAHHO 06eCNeyYnBaeT HaunyJllee KauyecTBO M306paxeHna, Kak
npaBuno, 3a CYET YaCTOTbI KaapoB. [1pnMopMTET YaCcTOThI KaZPOB MOXET MPUBECTMN K CHUXXEHMIO KauecTBa
n3obpaxeHunA.

B obopyznoBaHnm mapku Axis cnocob CBR He npumeHAeTCA, NoCKobKy BUT-3anoNHNTENIN HE NCMNOMb3YIOTCA.
bnwxaiiwnin kK Hemy aHanor, MBR, otnnuaetca ot CBR oTcyTcTBMEM NyCTbIX BUT, XpaHUTb KOTOpPbIE He
Hy>xHo. BmecTo 3Toro MBR ponyckaeT B HECNIOXHbIX CLEHaX CHUXEHME bUTpenTa HUXe 3a4aHHOro
3HaUYeHMA.

15



T10170456/RU/M2.1/2109

O xoMmnnaumumy Axis Communications

KomnaHuna Axis BHOCMT BecoMblIii Bknaz B hopmupoBaHue 6onee pasymHoro n 6esonacHoro mupa,
paspabaTbiBaA W BHeAPAA CETEBbIE PELEHNA, KOTOPbIE HE TOMbKO CMOCOBCTBYIOT MOBLILIEHNIO
6€30MacHOCTW, HO 1 OTKPbIBAOT HOBbIE NMYTW BeAeHUA Bu3Heca. 3aHWMaA B OTpacau BeAylne
nosuumn, komnaHuA AXis NOCTaBNAET NPOAYKLMIO M OKasblBaeT ycayrn B cchepe CETeBOro
OXPaHHOrO BWAEOHAOMIOAGHNA W aHANUTUKW, KOHTPOMA [OCTyNa, CETEBbIX AOMOKOHOB W
3ByKOBOro conpoBoxaeHnA. Cabiwe 3800 cneunanuctos komnaHum Axis TpyaATca bonee yem B
50 cTpaHax Mupa, BMECTE C HalWMMW NapTHeEpamMu pa3pabaTbiBan W BHEAPAA PELUEHUA CTOALNX
nepes Hawumu knmeHTamu 3agad. Komnanua Axis 6bina ocHoBaHa B 1984 roay. LUTab-kBapTupa
KoMnaHun HaxoauTtcAa B ropoae JlyHa, LLseuna.

Bonee noapobHyto nHdopmaumio o komMnaHum Axis MOXHO HalTU Ha Halem Beb-caiiTe axis.com.

®
©2021 Axis Communications AB. AXIS COMMUNICATIONS, AXIS, ARTPEC n VAPIX ABnAtoTCA 3aperncTpnpoBaHHbIMN
TOBapPHbIMI 3HakamMu komnaHuy Axis AB B pasnnuHbIx topucankumnax. Bee octanbHbie ToBapHbie 3Haku ABAANTCA ‘
COBCTBEHHOCTbIO COOTBETCTBYOWMX Brasenbues. Mbl ocTaBnAem 3a coboil npaBo BHOCUTb W3MeHeHWA 6es3

npeaBapuTENbHOIO YBEAOMIIEHNA. COMMUNICATIONS


https://www.axis.com

	toc
	1Краткая информация
	2Введение
	3Общее представление о контроле битрейта 
	3.1Способы сокращения объема видеоинформации 
	3.2Стандарты кодирования видеоданных
	3.3Контроль битрейта и технология Zipstream

	4Средний битрейт (ABR)
	4.1Контроль битрейта и программа затрат
	4.2Настройка ABR
	4.3ABR и технология Zipstream
	4.4Оборудование, поддерживающее ABR

	5Переменный битрейт (VBR) 
	6Максимальный битрейт (MBR)
	7Контроль битрейта: алгоритмы и ограничения 
	7.1ABR
	7.1.1Сцены и параметры съемки 
	7.1.2События ABR 

	7.2VBR: сцены и параметры съемки 
	7.3MBR: сцены и параметры съемки

	8Параметры видео, от которых зависит битрейт
	9Сравнение способов контроля битрейта
	10Приложение 1: постоянный битрейт (CBR)

	tables
	Таблица 8.1 Параметры и варианты настройки видео.
	Таблица 9.1 Сравнение способов контроля битрейта.


