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1. Meta poboru:

HaBuutrcs po3paxoByBaTH HEOOXiJHY IPOIYCKHY 3IATHICTh IS CHCTEMH
B1JICOCTIOCTEPEIKEHHS

a) OMaHyBaTH TEOPETUYHUMH BIIOMOCTSIMH, IIOAO MOOYIOBM Ta OpraHizarii
CUCTEMH BiJI€OCTIOCTEPEIKECHHS;
0) po3paxyBaTu Ta JOCTIAUTH BIUIMB TEXHIYHUX XapaKTEPUCTHUK BiJcoKaMep

Ha HEOOX1JJHY MPOMYCKHY 3AaTHICTb.

2. TeopeTuuni BiztomMocTi

Po3paxyHOK He0OXiIHOI MPOIYCKHOI 3IaTHOCTI CHCTEMH
BiJeocnocrepexeHHsI

Omua 3 poboumx MoMeHTIB. OO'eKT HEOOXITHO 00JaJHATH CHCTEMOIO
B1JIEOCIIOCTEPEKEHHS, aBTOMATU3yBaTH MPOLIEC OIJIaTH NMOCIyr (OaHKIBCbKI KapTKH,
KYIMIOpONpUiiManbHUKK) 1H(OpManio nepenaBatd Ha 1HIUK 00'ekT. Omneparop
€JIEKTPO3B'A3KY BUJAB 3aMOBHUKOBI TEXHIYHI YMOBM Ha MPOKIAAKY 10 O0'eKTa
MIJTHOTO Ka0eto (3aMOBHUK ITPOCHUB ONTOBOJIOKHO) apTYMEHTYIOUH 1I€ OYE€BHIHO THM,
110 00'€KT HEBEJMKUH 1 JIs1 aBTOMAaTU3allli Mifl Oy/ie TOCUTb.

3aMOBHMK HE€ BOJIOJIIOYM 1H(POpPMAIED TPO T, AKa MPOIMYCKHA 3IaTHICTh
KaHally oMy moTpiOHa moroauBcs. Bei TexHIuHI yMOBH 310paHi, 00'€KT B poOOTI,
IPOEKTYEMO CHUCTEMY BIACOCIOCTEPEKEHHA. | Temep 3aMOBHHUK JI3HAETHCA, LIO
OopraHi3yBaTH aBTOMaTH3aIilo 00'ekta 3a momomoror ADSL kanamy omepaTtopom
MO>KJIMBO, aJIe OCh BIJICOCTIOCTEPEKEHHS 3 XapaKTEPUCTUKAMU, TOTPIOHUMU oMY - Hi.

Jnst Toro, mo O BU3HAYUTH HEOOXIIHY TMPOMYCKHY 3JaTHICTh CHUCTEMHU
BIJICOCTIOCTEPEKEHHSI Hacammepel HEOOXITHO BU3HAYUTHCS, SK 1 MPU PO3PAXYHKY
HE0OX17THOTO 00’ €My KOPCTKOTO JUCKY, 3 KOJEKOM CTUCHEHHs. Came Bil HbOro Oye
3aJIe’aTu pO3MIp apXiBy.

Pi3H1 KOA€KM MalOTh PI3HY CTYMiHb CTUCHEHHS 1H(OpMaIlli BUXigHOTO (ailry.
OCHOBHI KOJIEKH 3aCTOCOBYIOTHCSI B cHCTeMax Bifeocnoctepexxenns: H.264, H.265,
H.264+, H.265+, MJPEG, MPEG4, Motion Wavelet, JPEG2000, MXPEG.

J{nst Toro, o0 BU3HAYUTH CTYMiHb CTUCHEHHS KOJIEKIB CIIOYATKYy PO3TJISTHEMO,
SIK BU3HAYAETHCS PO3MIpP HECTHUCIOTO KaApPy 300paskeHHSI.

BusHauyeHHsI po3Mipy HECTHCJIOT0 KaJapy
Po3mip HecTHCIoro Kaapy - 1€ TBip MIMPUHU 1 BUCOTU 300paKEHHS B MIKCEIAX
MOMHOXEHE Ha IITMOUHY KoJIbopy. Po3Mip kaapy He 3aleXUTh Bl TOTO, 10 300pa’keHO
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B Kazpi, ToOTO po3mip (aiimy Oe3 cTucHeHHS Oyae OAHAKOBHM sl OyAb-sIKOTO
300paK€HHs.

3 TBOPOM IIMPUHU 1 BUCOTH 300pa>KeHHs TPYIHOIIIB HE MOBUHHO BUHUKHYTH,
JUIS BiJleoKamep 3 po3iabHO0 31aTHICTIO 704 X 576 orpumaemo 405 504 mikcenis.

['muOuHa KOMbOpYy 3a7a€ThCsl KUIBKICTIO OITIB, IO BHKOPUCTOBYIOTHCS IS
KOJYBaHHS KOJIbOPY TOUYKHU.

JIns KomyBaHHSI YOPHO-01JIOT0 300payKeHHS BUKOPUCTOBYEThCS 1 01T (2 N 1 =2
KOJBOPH), 11 16 KoabopiB - 4 61T (2 * 4 = 16 xombopiB), A1t 256 KOIBOPIB - § OIT (2
A8 = 256), nna 16 wMinbiioHiB KBITIB - 24 Oita (2 ~ 8 = 256 pi3HUX BapiaHTIB
MIPEICTABICHHS KOJbOPY ISl KOKHOTO KaHamy (256 x 256 x 256 = 16 777 216
KOJILOPIB).

CyuacHi [P Bizeokamepu BigoOpaxkaroTh 300pakeHHs 3 ruOuHo0 24 OiTa.

TakuM 4MHOM, OTPUMYEMO HACTYITHUH pO3Mip HecTUcaoro 300paxeHHs 405
504 x 24 =9 732 096 GiTa.

1. 1 Gaiit = 8 6iT, Toai oTpumyemo 9 732 096/8 =1 216 512 Gaiir.

2. 1 xinoOaiit = 1024 Gaiita

VY miacyMKy oTpuMyeMO, 110 Haile 300pakeHHs B 103BoJ1 704x576 mikceniB B
CTUCJIOMY BUTJISiA1 BakuTh 1 216 512/1024 = 1 188 (THCsS4a CTO BICIMIECHT BiCiM)
KOaMT.

Jiist 3akpirieHHs1, po3mip 300paxkeHHs 3 16 konbopiB Oyae Baxxutu - 704 x 576
x 4/8/1024 = 198k0aiT.

BusHaueHHs po3Mipy CTUCHEHOTO KaJipy

Po3Mmip 3anexxaTume BiJ TUITy BHKOPHMCTOBYBAHOTO Kojaeka. Kojexu mokHa
MOTUTATH Ha JBa THUIIH:

1. IToxaapoBi - BUKOHYIOTh CTUCHEHHS KoxkHOTO Kaapy (MJPEG, JPEG2000);

2. MiXKaapoBi - BUKOHYIOTh CTHCHEHHS MOCHiTOBHOCTI 300paxkeHs (H.264,
MPEG4, Motion Wavelet, MXPEG)

[lepeBaru mokaapoBUX Mepea MIKKaIPOBUMH KOJEKAMH TOJISATaE B TOMY, IO
JAI0Th YiTK1 Kaapu 6e3 apTedakTiB i caMUuid KOPIHb JOTIKH. Byb-sSKuil MOMEHT MOXKHA
YITKO pO3TsHYyTH. Hemae 3a5eHOCT1 Bij] KITFOYOBUX KaJIpiB.

[lepeBarm MIXKKaJIpOBUX - MEHIIUNA PO3MIp KaJpy, BIAMOBIAHO 3MEHIICHHS
HEOOX1THOT MPOMYCKHOT 3JaTHOCTI KaHaIy.
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MJPEG i JPEG2000

Henonikamu MJPEG € 011b111 HU3bKUN KOE(DILIEHT CTUCHEHHS B MOPIBHSIHHI 3
KOJIeKaMU BUKOHYIOTh CTUCHEHHS ITOC1J0BHOCTI 300paxkens (H.264, MPEG4, Motion
Wavelet, MxPEG) 1 6;10k0Ba CTpyKTypa JaHuX (ApoOJICHHS 300paKeHHS Ha KBaJpaTH
8x8 mikceniB).

[TepeBaroro, mono (H.264, MPEG4) €, To, 110 J1ae SIKICHI CTON-KaJpH, IO
J03BOJISIFOTH 3 OLIBIIOI0 MMOBIPHICTIO, HAIPUKIIAJ 3'sICYyBaTH HOMEP aBTOMOOLIIS.

IlepeBaru JPEG2000 nepen MJPEG:

1. 300pa>keHHs TIPU BUCOKHUX CTYIMEHSIX CTUCHEHHS HE MICTATHh apTedakTiB y
BUTJISAL "penniTKU" 3 6JI0KIB po3MipoM 8X8 MiKCeiB.
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2. 3abe3mneyye sIK CTUCHEHHS 3 BTpaTaMH, TaK 1 CTUCHEHHs 0€3 BTpaT B KOJEK.
CtucHenHss 0e3 BTpaT 3a0e3MeuyeThbcsl MUISXOM BHKOPUCTAHHS OOOPOTHOIO
(I1i7109KCENIbHOTO) BEHBIIET-IEPETBOPCHHS;

3. 3a0e3neuye e(eKTUBHY OpraHizalil0 KOJOBOTO IOTOKY, SKa JO3BOJISIE
nepersiaaTy Gani 3 MEHIIOK PO3AUTBHOIO 3/IaTHICTIO a00 3 MEHIIIO SKICTIO.

Po3mip kaapy B MJPEG i JPEG2000

Kogex PazpeweHne HMcxogHeM Pazmep nocne CTenexs
pazMep, KBaAT CHATHA, KBaAT CHATHA
MIPEG 1280 x 720 2700 175 15,4
JPEG2000 1280 x 720 2700 153,6 17,6
MxPEG

Ha nymky BupoOHuka (Mobotix) maHuii KOJeK, JH03BOJIIE OTpPUMATH
300pakeHHsI 3 SIKICTIO, XapaKTEPHOIO JIJIsi MOKAJAPOBUX KOJIEKIB 1 po3MIpoM Kajipy (Tipu
MaJIiil IHTEHCUBHOCTI pyXYy) B KaJipi OJIM3bKUM JI0 MIKKAJPOBUX.

Anroput™m npoctime HiK y H.264, BiANMOBIAHO pecypciB MOTPIOHO MEHIIIE.
[Ipocrimie TuM, 1110 HE HAMAraeThCs MepeadoavyaT BMICT OMOPHUX KaJpiB (BUIHO HA
puc.l)

Po3mip kaapy B MXxPEG

Tabmuug 1. Bei HacTpoiiku mo Makcumymy (skictb - 90%, 3alOBHEHICTh
300pakeHHs - BUCOKA, BIJICOTOK PYXY - AY’KE€ BUCOKHIA)

Hopnew PazpeweHue WCxoaHbIi Pazmep nocne CreneHes
paiMep, KBanT CHATHA, KBART CH(ATHA
MxPEG 1280 x 960 3599 262 13,7

Tabmuus 2. Bcl HamamtyBaHHA IO MAaKCUMyMy, KpIM 3allOBHIOBaHHS
300pakeHHs pyxy (SIKicTh - 90%, 3aMIOBHEHICTh 300PaKEHHSI - CEPE/IHS, BIICOTOK PYXy
- Ty’K€ BUCOKHH)

Kopek PazpeweHne MCxXoaHBbIA Pazmep nocne CTeneHk
pasMep, KbaHT CHATHA, KBAWT CHATHA
MxPEG 1280 x 960 3599 149 24,1

Po3mip kanpy B34Ti 3 KaiubKyssitopa Bijg Mobotix.

3 TabauIs MOXKHA 3pOOUTH BUCHOBOK, 110 TJAHWH KOJIEK Tpeba 3aCTOCOBYBATH 3
00epeXKHICTIO, SKIIO BU 3HAETE, 110 YACTUHY Kajpy Oy/e 3aiiMaTu Hepyxoma CTiHa,
y370BXK sKOi pyx Oyjae BiacyTHIH abo OUTbIIy YacTHHY 4Yacy 3MiH B KaJpl He
nependavaeThes, TO TO1 Ha PO3MIpl apXiBy MOYKHA 3a0Ia/IUTH, TOJIOBHE HE 3a0yBaTH
po 3MiHY 00CATY MepelaHuX JAaHUX 1 3 ypaxyBaHHSM IIbOTO PO3PaXxOBYBAaTHU KaHA
nepeaavi 1aHuX.

H.264 i MPEG4

3a paxyHOK MOTY)KHHX MaTeMaTHYHUX OOYHCIIEHb, BUMAarae BEIUKHUX OOCATIB
00YHCIIeHb, HIXK 1HIL KOJAECKU. SIK HACHII0K, NPUCTPOi, 10 00pobIisitoTh motoku H.264
MOBHUHHI BOJIOJIITU BUCOKOIO MPOIYKTHUBHICTIO.

Hpyruii Hroanc, ananoriuanit MxPEG - ckiagne nporuo3yBanns notoky H.264.
3aBAsSKA TakKUM OCOOJMBOCTSIM KOJYBaHHS, SIK 30€pekeHHS B MOJANbIIOMY Kajapi
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TIJIBKY 3MiH MONEPETHBOT0, OOCAT MEpeJaHuX JAHUX 3aJICKHUTH BiJ 300pa>KeHHS, 1110
3HIMAETHCS 1 MOKE 3MIHIOBATHCS.

Kopek PazpeweHne MCxXoaHBbIA PazmMep nocne CTeneHb
pazMep, KbanT CHATHA, HBAAT CHATHA
H.264 1280 x 960 3599 485 74,9

Posmipy kanpy yzstuit 3 nmporpamu I[P Video System Design Tool (Bci
HACTPONKH MaKCHUMaJbH1).

baunMmo, 110 CTyIiHb CTUCHEHHS Ha Oararo nepesuilye Taky B MXPEG. Ilpu
HEOOX1THOCTI OTPUMAaHHS apXiBY BEJIMKOI TJIMOWHU 32 MEHIIN KOIITH, TaHUH KOJICK €
ONTUMAaJIbHUM BapiaHTOM.

Henomnik mossirae B TOMy, IO 3a PaXyHOK BUKOPHCTaHHS TOIEPEIKYBaIbHO1
JIOTIKM, BJIACHE 1 JO3BOJIAE€ TaK 3MEHIIUTH CEpeIHId po3Mip Kaapy, HE BCl KaJpH
MOXYTh OYTU MPUIATHUMU, HATTPUKIIA] TS 1IEHTU]IKAITI].

Motion Wavelet

Januii kogek 3 2005 poky BukopucroBye komnanis "ITV" B mporpamHomy
3a0e3nevenHi "[nTenext".

Posmip kanpy (po3auibHa 3maTtHICTh 704x576) B MakCUMalbHINA SIKOCTI MPHU
MaKCHMaJlbHa 1IHTEHCUBHOCTI - 73 kOaiiT, BUCOKOIO - 27, cepennboi - 19. CrymiHb
CTHUCHEHHS BIAMOBIAHO - 16,2; 44; 62,5.

Po3paxyHoK He0OXiTHOI MPOILYCKHOI 31aTHOCTI.

dopmyiia LTSI pPO3paxyHKy MPOITYCKHO1 31aTHOCTI CUCTEMU
BiJIEOCTIOCTEPEKECHHSI:

X * (# xamep) * ([o3Bin B meranukcensx koxHoi kamepu) * (FPS),

ne X - 1e 3MiHHA, SKa 3aJleKUTh BiJ CTYNEHS CTUCHEHHS BIJIEO 1 PIBHS
aKTUBHOCTI pyXy B Kazpl. Ilpu Bukopuctanui kojneka h264 6ynemo BBaxkaTH, 110 L€
3HAYEHHS JIOPIBHIOE:

0,03 (amu3pKa)

0,06 (cepennsi)

0,09 (Bucoka)

3nauenHs koedimienta "X" ycepenHEHI 1 OTpUMaHi B XOAl MPAKTUYHUX
€KCIIEpUMEHTIB 3 KaMepaMH Pi3HUX BUPOOHUKIB. TOMY SIK TEOpETUYH1 pO3PAaXyHKH HE
3aBXAM 30iraloThCs 3 OTPUMAHUMH pPEaTbHUMU TOKa3HUKaMH. Po3paxyHOK He
NPETEHIYE Ha ICTUHY, 1 6a3y€ThCS BUKITIOYHO HA HAIIUX MPAKTUYHUX EKCIIepUMEHTax !

# Kamep - kinbkicTh kamep. [Ipunyctumo y Hac ix 16.

Jlo3BiT B Meramukcensix KOxHOi kamepu, npu BupimeHHi 4096 x 2160
NEPEMHOKYEMO KUIBKICTh MIKCEIB MO FTOPU30HTAII 1 110 BEPTUKAI1, TOOTO OTPUMYEMO
8,8 Merarkceis.

FPS - KaapiB B cekynny. Hama kamepa mpairoe 3 4acToTor 22 Kaapu B
CEKYHJY.

Ham po3paxynoxk: 0,06 * 16 * 8,8 * 22 = 185,86 M6it / ¢ (HeobxiaHa npomyckHa
3/1aTHICTh CUCTEMU BiJIEOCIIOCTEPEKEHHS NIPU CEPEIHHOMY PiBHI AKTUBHOCTI B KaJIpli,
HE MEHIIIE).
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3. 3aBAaHHs Ha IPAKTUYHY Po0OTYy

1. Po3paxyBatu HE0OX1HY MPOMYCKHY 3/1aTHICTH JIsI BCiX (DOpMaTiB CTUCHEHHS
BiJICOKaMepH.

2. JlocmiauTy 3aJIeKHICTh MPOMYCKHOI 34aTHOCTI Bil PO3JAUIBHOI 37aTHOCTI
BiJICOKaMepH.

Nes/m | Bineokamepa KinbkicTb dopmar
BiJIEcOKamep CTHUCHEHHS
1. | Kynmomena Turbo HD 8

Bigeokamepa Hikvision
DS-2CE56D7T-1TM (2.8)
2. | Po6oruzosana (SPEED 8
DOME) IP-Bineokamepa
Hikvision DS-2DE-5186-
A

3. | IP-xamepa Hikvision DS- | 8
2CD2T43G0-18 (8.0)
4. | Bineokamepa Hikvision 8
DS-2CE16DOT-ITFS (3.6)
5. | IP-Bigeokamepa Hikvision |8
DS-2CD2T26G1-41 (4.0)
6. | Po6otuzoBana SPEED 8
DOME IP-Bineokamepa
Hikvision DS-
2DES5225I1W-AE

7. | Turbo HD Bincokamepa 8
Hikvision DS-2CE12HFT-
F28 (2.8)

8. | Pobotm3osana SPEED 8
DOME IP-Bineokamepa
Hikvision DS-2DY9187-
Al8

9. | IP-kamepa Hikvision DS- | 8
2CD2T23G0-15 (4.0)
10.| Kynonbnas Turbo HD 8
Bifeokamepa Hikvision
DS-2CE56COT-IRMF (2,8
MM)

11./4 Mn IP Bigcokamepa |6
Dahua DH-IPC-B1B40P



https://vario.com.ua/4-mp-ip-videokamera-dahua-dh-ipc-b1b40p-2.8-mm/
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12.| 2MP IP Bineokamepa TVT | 6
Digital TD-9524S2H

13.| 5SMP IP Bineokamepa TVT | 6
Digital TD-9452A3-PA

14.| 8MP IP Bimeoxamepa TVT | 6
Digital TD-9481S3

15.| Kynomsna Turbo HD 6
Bigeokamepa Hikvision
DS-2CE56D7T-1TM (2.8)

16.| Po6otuzoBana (SPEED 6
DOME) IP-Bigeokamepa
Hikvision DS-2DE-5186-
A

17.| IP-kamepa Hikvision DS- | 6
2CD2T43G0-18 (8.0)

18.| Bizeoxamepa Hikvision 6
DS-2CE16DOT-ITFS (3.6)

19.| IP-Bigeoxamepa Hikvision |6
DS-2CD2T26G1-41 (4.0)

20.| Po6otuzosana SPEED 6
DOME IP-Bineokamepa
Hikvision DS-
2DES225I1W-AE

21.| Turbo HD Bincokamepa 6
Hikvision DS-2CE12HFT-
F28 (2.8)

22.| Pobotuszosana SPEED 6
DOME IP-Bineokamepa
Hikvision DS-2DY9187-
Al8

23.| IP-kamepa Hikvision DS- | 6
2CD2T23G0-15 (4.0)

24.| Kynonena Turbo HD 6
Bigeokamepa Hikvision
DS-2CE56COT-IRMF (2,8
MM)

25./4 Mn IP Bigeokamepa | 8
Dahua DH-IPC-B1B40P

26.4 Mn IP Bigeokamepa | 8
Dahua DH-IPC-B1B40P

27.| 2MP IP Bineoxkamepa TVT | 8
Digital TD-9524S2H
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https://vario.com.ua/2mp-ip-videokamera-tvt-digital-td-9524s2h/

MIHICTEPCTBO OCBITU I HAYKU YKPATHU ®-22.06-
HKuromupenKa JNIEPYKABHUI YHIBEPCUTET «KUTOMUPCHKA MOJITEXHIKA» 05.02/2/123.00.1/M
MoJTiTexXHiKa Cucrema ynpasiinns sikictio Biznosigae JICTY ISO 9001:2015 /BK2.8-2020
Exsemnasp Ne | Apx 11 /9

28.| SMP P Bineokamepa TVT | 8
Digital TD-9452A3-PA

4. O0poOka pe3yabTaTiB Ta 3MICT 3BiTY:

MeTa MPaKTUYHOI poOOTH;

pe3yabTaTH TEOPETUIHUX PO3PAXYHKIB;
rpadiuHi 3aJ€KHOCTI

BUCHOBKH.

3Bit odopmisaTees 3rimHo JICTY Ta HamaeTbes BUKIANAYy Yy BHUIIISIL
PO3JIPYKOBAHUX Ta 30pOLITYpPOBAaHUX ApKYIIIiB HA HACTYITHOMY 3a PO3KJIAJ0M 3aHSTTI
JUTSI 3aXUCTY (B TOJMHU KOHCYJIbTAIII).


https://vario.com.ua/5mp-ip-videokamera-tvt-digital-td-9452a3-pa/
https://vario.com.ua/5mp-ip-videokamera-tvt-digital-td-9452a3-pa/

