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3akar Beka CCD un HACTYNAeHMEe BEKA BbICOKOW YETKOCTU
BosspalieHne CMOS

CpasHeHue CCD n CMOS

TexHoaorus ClearVid n MHTEPNOASLMS NUKCEAeNn
Martpuua ClearVid ¢ yBeAM4EHHOM NAOLLAABIO MUKCEAeNn

Xapaktepuctuku martpuupbl ClearVid AAS TPEXYMNOBbIX
CMOS-AQTYMKOB N306PaKEHUS

YyBCTBUTEALHOCTb U LLIYM

3akar Beka CCD u HactynAeHune
BEKQ BbICOKON YETKOCTU

B coBpeMeHHbIX LMPPOBbIX POTO- 1 BUASOKOAMEPOX AAS
NPEeoBPA30BAHMS CBET-CUTHOA MCMOABL3YIOTCS MOAYMPO-
BOAHMKOBbIE AQTYMKW. B HOCTOSILLLEE BpEMSs pACNPOCTPA-
HEHbI ABQ TMNA AQTYMKOB: CCD (Mpmbop ¢ 3apsiA0BOM
cBa3bto — M3C) 1 CMOS (KOMNAEMEHTAPHbIN METAAAOOK-
CUAHBIN MOAYNPOBOAHNK — KMOIT). XOTS TEXHOAOTUS
CMOS nosiBUAACH NEPBOM, OAHAKO TEXHOAOTMS CCD
BCKOPE BbITECHUAQ ee. KOraAQ yAQAOCH PeLunTb NePBOHA-
YaAbHble NpobAeMbl, CCD-MmaTtpuLbl obecneunamn 6oree
BbICOKOE KOQYECTBO M30OPAKEHWS 1 BCKOPE CTAAU
OCHOBHOWM TEXHOAOTUEN AN LMDPOBBLIX BUAEOKAMED, AAS
KOTOPBbIX BEICOKOE KAYECTBO M30OPAKEHMS SIBASIETCS
FAQBHbLIM TPEOOBAHNEM. SONY C CAMOrO HAYAAQ CTAAQ
AMAEPOM B pa3paboTke CCD-matpuL,. Co3AQHHAS
6ecnpeLeAeHTHOS HOYYHO-UCCAE AOBATEABCKAS 6030
MO3BOAGIET CErOAHS SONY yCNEeLwHO NPOAOAKATb
COBEPLUEHCTBOBAHNE TEXHOAOTUM MPEe0BPA30BATEAEN
CBET-CUTHOA.

Ha paHHem atane 6oAbnM HepocTaTkom CCD-aaTym-
KOB ObIAM 3HAYNTEABHBIE YPOBHN GUKCUPOBAHHOTO
cTpyKTypHOro wyma (Fixed Pattern Noise — FPN).
Paspabortka Sony TexHoaorm HAD (AMoA C HOKONAEHW-
M «AbIPOK») MO3BOAUAC YCTPAHUTL 3Ty MPOOAEMY, YTO
cAeAONO CCD-mMaTpuLbl NPUBASKATEABHBIMI AAST
BUAEOMPUMEHEHNN 1 YCKOPUAO BbITECHEHWE MMM
TPOAMLIMOHHBIX BAKYYMHbIX MEPEACIOLLMX TRYOOK.
Bcrope NocAeAOBOAM APYTUE TEXHOAOTUYECKME
MPOPbIBLI SONY, BKAIOYAS PA3PABOTKY U BHEAPEHME
TexHonormm FIT (M3C co CTPOYHO-KAAPOBBIM MEPEHOCOM
3APSIAOB) C YMEHbBLUEHHBIM YPOBHEM TSHYLLMXCS MPOAOA-
YKEHUM, O TAKXKE BHEAPEHNE AMH30BOW CTRYKTYPbI HO
ymne AAS MOBBILLEHMS YyBCTBUTEABHOCTU. C MOSIBAGHNEM
YCTPOWCTB BICOKOM YETKOCTM CPA3y MOTPEBOBAAUCH
CCD-p0T4MKM, CNOCOBHbBIE 06PABATLIBATL B LLECTb PA3
B0oAbLLE NHGOPMALMM, YEM PAHbLUE. pK 3TOM Tpebye-
MO€ YNCAO SAEMEHTOB N30OPAKEHUS AOCTUTAO
MPUMEPHO ABYX MUAANOHOB, HO YTO, MOXXAAYM, 6oAee
BOMKHO, BO3POCLUMM OBbEM AQHHbBIX 1 BOAEE BbICOKME
CKOPOCTU X OBPABOTKM NPUBEAN K 3HAYUTEABHOMY
YBEAUYEHWIO MOTPEBASIEMON MOLLHOCTU. [TOCKOABKY
CCD-AQTYMKN AyHLLE PABOTAIOT MPW HA3KWX TEMMEPATY-
PaX, HOrPEB CTOA OCHOBHOW MPOBAEMOW, 1 BOSHUKAQ
HEOBXOAMMOCTb B BBEAEHUM TEMAOOTBOAOB 1 OXACHKAQIKO-
LLMX BEHTUASITOPOB AAS1 MPEAOTBPALLEHWS Meperpesa.
(DT METOABI OXACOKAEHUSI AO CUX MOP UCMOAB3YIOTCS AAST
CCD-AQTYMKOB, MPUMEHSIEMbIX B ACTPOHOMMM.)

B nocAeaHME roabl TEXHOAOTMYECKNE AOCTUKEHNS B
OBAQCTN MUKPOCTPYKTYP MO3BOAUAW BHEAPWUTL BO BCEWN
MOAYMPOBOAHUKOBOWM OTPACAN HOBbIE PA3PABOTKM C
MQABIM SHEPTONOTPEBAEHUEM, DTA TEHAEHLIMS OCOOEH-
HO 30METHA B KOMMBLIOTEPHOW OTPACAW, TAE MOCTOSIHHO
pacTeT BbICTPOAENCTBUE LIEHTPOABHBIX MPOLLECCOPOB.
Take BbIAM PA3PABOTAHLI MEHEE SHEProeMKMe 1
6onee KOMNAKTHblE CCD-AQTUMKM AASIHD NpUMEHEHNIA.
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BosspaweHune CMOS

AO CAMOTO MOCAEAHErO BPEMEHM CYLLIECTBOBAAO
obLenpuHaToe MHeHne, 4To CMOS-AQTYMKN HE MOTYT
CPOBHUTLCS MO KAYeCTBy M30B6parkeHmst ¢ CCD. OpHAKO
NPOPbIBbI B OBAACTM MOAYMPOBOAHNKOBBIX TEXHOAOTUN, O
TAKKe Nporpecc B chepe MAcCOBOro NMPOM3BOACTBA
cHoBa caeAanm CMOS-AQTYUKM MHTEPECHBIMMN AAS
KOMMEPYECKOro MPUMEHEHNS. B 3TOM pa3BUTN
BOAbLLYIO POAb ChIFPAAA MOMYASIPHOCTb MOBUABHbBIX
TeAePOHOB, OCHALLEHHbIX KaMepamMu. Kamepbl ¢
CCD-MaTpULLaMM HU3KOTO paspeLleHns (680 x 480),
KOTOPbIE MCMOAB3OBAANCH B MEPBLIX MOAEASIX KOMEPQO-
$OHOB, PACCMATPUBAANCH BOABLLE KAK AOMOAHUTEABHbBIE
YHKLMN, KOTOPbIE HE CMOTYT CEPbE3HO KOHKYPUPOBATL
C umdpoBbIMM poTokamepamm, OAHAKO YUCAO NMUKCEAEN
BCKOPE CTOAO PACTU, 06ecneynBasi GOAee BLICOKOe
pa3peLleHre, NMOAAEPXKMBAEMOE PACTYLLEN EMKOCTBIO
namstn. Mockoabky CMOS-AQTYMKM MOSIBUANCH POHBLLE U
BbIAV BOAEE SKOHOMUYHBIMW, OHW OKA3OANCH BoAee
BOCTPEOOBAHHBIMY HQ PACTYLLEM PbIHKE MOBGUABHBIX
TeAePOHOB. DTO CNOCOBCTBOBAAO VX BO3POXKAEHNIO.
BAQroaapst HOBbIM TEXHOAOTMHECKMM AOCTVIKEHWSIM W
HAKOMAEHHOMY MHOTOAETHEMY OMbITy Ka4ecTBo CMOS-
MOTPULL, CTOAO BbICTPO YAYHLLATLCS. CeroaHs CMOS-Mo-
TPWLBI AOCTUMAM TAKOTO YPOBHS, HTO OHW MPUMEHSIIOTCS B
AOPOTUX MOAEASIX 3€PKAABHBIX LIMPOBLIX GOTOKAMED U B
NPOPECCUOHAABHBIX KOMKOPAEPOX, TA€ OHM 0Becneyn-
BAIOT KOYECTBO N30OPAKEHWS, B PSIAE CAYHAEB AQKE
npesocxoasiee CCD-matpuupl.



CpasHeHne CCD n CMOS

B CCD- 1 CMOS-MaTpmLLaX AN IPEOBPA30BAHMS CBETA B
SAEKTPUYECKNN CUTHAA N3OBPAKEHNST UCMOAL3YIOTCS
doToanoabl. OAHAKO X MPUHLMM PABGOTbI CYLLLECTBEHHO
PA3AMHAETCS, YTO OMUCAHO HXKe. B nprbopax ¢ 3aps1iA0BOM
CBSI3bIO MOAQIOLLMI CBET, PErMCTPUPYEMbIN GOTOANOAOM
KODKAOTO MUKCEAS], MPEeoBpasyeTcs B SASKTPUYECKNA 3APSIA.
3apsaA NMMKCEeAs NepeMeLLAETCSs B BEPTUKAAbHYIO
«TPAHCMOPTHYIO LLUVHY», PACTMOAONKEHHYIO COOKY OT MUKCEASI.
MNMpvAaraemoe HanpPsHKeHre 30TeM NepemMeLLaeT 3apsAbl Mo
BEPTUKAABHBIM 1 FOPU3OHTAABHBIM TOAHCMOPTHBIM LLMHAM, MOKA
OHU HE AOCTUIHYT YCUAUTEAS, B KOTOPOM 30PSIAbI
NPeoBpPA3YIOTCS B SAEKTPUYECKNN CUTHAA (pyc. 1). B Takon
KOHCTPYKLMN CYLLLEeCTBYET MPOBAEMA, Ha3bIBAEMASI
«TSHYLLMECS MPOAOAKEHNS». OHWN BOZHMUKAIOT, KOTAQ O4EHb
SAPKNUM NOAQIOLLMN CBET 30 CHET YTEUKM NOMAAJET HA
BEPTUKAABHYIO TOOHCMOPTHYIO LLUMHY U CO3AQET U3BbITOYHbIN
30PSIA, KOTOPbIV MPOSIBASIETCSI HO U30OPAKEHMM KAK SIPKOS]
BEPTUKAABHAS MOAOCA. [TOAOBHAS CTRYKTYPA TAIOKE TpebyeT
BbICOKMX HOMPSHKEHWUI AAS TONEPEMEHHOTO OTKPbLIBAHWS U
3AKPbLIBAHWS 3ATBOPOB, KOTOPBIE AOAKHBI UMETLCS B COCTOBE
BCEX MUKCEAEN AAS YNPOBASHUS BDEMEHHOM
NOCAEAOBATEABHOCTLIO MOTOKA 3APSIAOB. MOLLHOCTb,
notpebasiemas CCD-MATPULOMKM, OCOBGEHHO BEAVKA AAS
$opmMaTa BLICOKOM YeTKOCTM (Hanpumep, 1080p), koraa
TpebyeTcs BbICTPOE CHATLIBOHME BOABLLLOTO YUCAQ MUKCEAEN.

Puc.1 Crpyktypa CCD-matpuubl
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Kanan roprzoHTanbHoro nepeHoca 3apagos

B CMOS-AQTYMKAX YCUAUTEAD, UMEIOLLIACS Y KAXKAOTO
MNKCEAS], CPa3y NPeOoBPA3YET 3aPIA MUKCEAS B
SNEKTPUYECKNIN CUTHAA, KOTOPbIN 3ATEM MPOABUFAETCS HA
BbIXOA (pUC. 2). [TPOBAEMA C TAHYLLIMMUCS MPOAOAKEHUSIMN
3AECb OTCYTCTBYET, TAK KOK MOAQIOLLMM CBET HE OKA3bIBOET
BO3AEWNCTBUSI HO SAEKTPUYECKIM CUTHOA (pUuc. 3). B mecTo
3a180POB B CMOS-MATPULLE MCMOAB3YIOTCS MEPEKAIOHATEAU U
BHYTPEHHME Lenu, YNPOBASIOLLME MOCAEAOBATEABHOCTLIO
BbIXOAHbIX CUTHOAOB. ICMOAB3OBAHME BHYTPEHHMX
NEPEKAIOHATEAEN MO3BOASIET CYLLECTBEHHO CHN3UTD
NoTPEBASIEMYIO MOLLHOCTb MPU YCKOPEHUN MpoLiecca
OAHOBPEMEHHOTO CHAUTLIBAHMSI BOABLLIOTO YMCAQ NMUKCEAEN.
DDPEKTNBHOCTb CHUTLIBAHMST OKA3bIBAETCS BNIOAHE
AOCTATOYHOM AAST MIOAAEPIKKMN MPOTPECCUBHOTO PA3AOKEHMS
HD nsobpaxkeHui. B opHoumnosbix CMOS-AQTYMKOX
CTAHOBUTCS MPUHLUMMMAABHO BO3MOXKHBIM OAHOBPEMEHHOE
CUUTBIBOHME CUMHAAOB R, G 1 B. Mockoabiky CMOS-aaTumim
OTAMYQIKOTCS HU3KMM SHEPronoTPebAEHNEM U BEICOKOMN
CKOPOCTbLO MPOLLECCA CYUTBIBAHNS, OHW BIMTOAHE MOAXOASIT AASI
MCMNOAb3OBAHMS B KOMEPAX BLICOKOM YETKOCTM B BEK TBY. OHM
OCOBEHHO MHTEePECHbI AAS MAAOTABAPUTHBIX HD Kamep,
MOCKOABKY MOAHOCTBIO YAOBAETBOPSIOT MPEABSIBASIEMbBIM K HAM
TPEBOBAHUSIM — KOMMAAKTHOCTb, MOACSI TOTPEBASIEMAS]
MOLLHOCTb W BEICOKOE KAYECTBO U30BPCKEHNS.

Puc.2 Crpyktypa CMOS-matpuubl
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Puc.3 TsHyLMECS NPOAOAXKEHUS

B CCD-mMaTpUMLOX HO O4EHD SIPKMX OBAACTSIX
1306PAXKEHMST BOHUKAOT BEPTUKOABHBIE
TSIHYLLMECS MPOAOAKEHUS]

B CMOS-MaTpuLLax 9PdEKT BEPTUKOAbHBIX
TSHYLLIXCS MPOAOAKEHUIN OTCYTCTBYET.

*N306paKEHNE CMOAEAMPOBAHO




TexHoAorus ClearVid v nHrepnoaAsauus

nMKceAeun

Marpuua ClearVid ¢ yBeAM4EeHHOM NAOLLOABIO MUKCEeAeNn

MAOLLOAb MMKCEAEN OKA3bIBAET CYLLECTBEHHOE
BAVSIHUE HO MAPAMETPbI MATPULB. [TOCKOABKY Bonee
KPYMHbIE MUKCEAN NMEIOT YBEAUYEHHYIO
POTOUYBCTBUTEABHYIO OBAQCTb, OHU OTAUYQKOTCS
MOBbILLEHHOW YyBCTBUTEABHOCTBIO, MO3BOASIS BECTU
CbEMKY ACXKE B YCAOBMSIX CAODBOrO OCBELLEHWS.
OAHOKO TEHAEHLMS K MICMOAB3OBOHMIO BOABLLETO
Pa3pELLEHVsT CTABUT MPEASABI AASI PABMEPA MUKCEAEN.
HacTosuwas MaTprua BBICOKOM 4eTKOCTM (HD) AOAXKHO
MMETb MOPSIAKO ABYX MUAAMOHOB NMUKCEAEN. TO
O3HAYAOET, YTO PA3MEP MUKCEAS1 BYAET COCTABAATL 1/5 -
1/6 4aCTb OT PA3MEPA MUKCEASI B MATPULE
CTAHAQPTHOW YeTKOCTW (SD) TOro »e pa3mepal.
CoortBeTcTBEHHO HD MaTpULLa ByAET MMETb
3HAYUTEABHO MEHBLLIYIO YYBCTBUTEABHOCTb (PUC. 4).

CAepyerT Taike OTMETUTb, YTO YACTb MAOLLAAM MOTOULLbI
3AHUMAIOT Lienn NepeAQYM CUTHAAOB, HE OTHOCSILLIMECS]
K GOTOUYBCTBUTEABHBIM dAeMeHTaM. CCD-MaTpuupl
MMEIOT TOT HEAOCTATOK, HTO OHU TPEBYIOT HOAUYMS
CPOBHUTEABHO LLMPOKMX KAHAAOB NepEAQYM 30PSIAOB,
KOTOPbIE AOAXHbBI PACNOAQraTLCS B
HEMOCPEACTBEHHOM BAM3OCTN OT MUKCEAEN. DTO, B
CBOIO O4epeAb, TPebyeT, YTOObI NMUKCEAN
PACMOAQraAUCH B BUAE MPSIMOYTOABHOM peLleTku. B
OTANYME OT HMX, CMOS-MATPMLBI MICMOAB3YIOT BoAEe
TOHKWNE CUTHOABHbIE LLINHbI, PACMOAOXKEHWE KOTOPbIX HO
4ure MOXHO BbIBNPATL BOAEe MMBKO, YTO MO3BOASIET
CO3A0BATb OALTEPHATUBHBIE CTRYKTYPbI MUKCEAEN. Sony
PEAAN3OBAAC MPENMYLLECTBO STON AABTEPHATMBBI,
cosaas matpuuy ClearVid ¢ AMAroHOAbHbIM
POACNOAOXKEHNEM MUKCEAEN.
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CMOS-apatumk ¢ matpuuen ClearVid

Puc.4 CpaBHeHue naowaasen HD u SD nukcenen*

HD

1080

1920 \

SD

480 (NTSC)
576 (PAL)

720

6 (=NTQ
5(=PAD)

*I'Ipe/qnonaraemﬂ, YTO MaTpULbl UMEIOT paBHYO Naowab. nJ'IOLLlaAb nukcena = naowaab MaTpuLibl / 4mncno nukcenewn.

Puc.5-1 CpaBHEHUE LWMPUHbI MTMKCEAeNn

h

Matpuua ClearVid
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O6bluHasA MaTpuua
a: al=1/v2:1
Ecnn NPeAnonoXuTb, YTO NUKCENN NMEIOT PaBHYIO nnowab, WHpUHa

nukcens (a) B matpuuie ClearVid meHblue, yem wrpnHa nukcens (a') B
06bIYHON MaTpuLe.

Puc.5-2 CpaBHEHUe NAOLWAaAEN NUKCeAen

Marpuua ClearVid

O6blyHas maTpuLa

Ecnn npeanonioXunTb, YTO MNNKCENN NMEIOT PaBHYIO WPUHY, NioLlajb
nukcena (s) B matpuue ClearVid okasbiBaeTca B ABa pa3a 60nblue niowaam
nukcens (s') 06bIYHON MaTPULLbI.




MoBOPOT Ha 45° yMEHbLUAET LWMPWHY NUKCEAS B 1/2 pas,
B PE3YALTATE YEro AOCTUraeTCst GoAee BbICOKOS
MAOTHOCTb YNAKOBKW. DTO, B CBOIO O4EPEeAb, O3HAYAET,
yro matpuua ClearVid Pixel umeeT yABOEHHYO
MAOLLOAb OTASGABHOTO MUKCEAS MO CPOBHEHUIO C
OBbIYHOM MATPULLEN NPY TOM XKE LUNMPUHE NUKCEAS (PUC.
5-11 5-2). 'Ha4e roBops1, NOBOPOT MUKCEAEN B
maTpuue CMOS-AQTYMKA YBEAMYMBAET MAOLLIOAb
KODKAOTO MUKCEASL.

Tak, 1/3-p0MMOBBIN AQTYMK € MaTpuLen ClearVid n
yncAom nmkcenem 960 x 1080 nmeer B ABA pasa
BGOABLLYIO NAOLLLOAD MUKCEAS MO CPOBHEHNIO C
06bl4HOM MaTpuuen 1920 x 1080. Takmm 06pa3oMm,
nAoLLaAb nnkceas B ClearVid cooTBETCTBYET NAOLLOAN
NMKCeAs1 B 06bl4HOM MaTpuLe 1/1,89 atonma 1920 x
1080. VIHbIMM CAOBOMM, HOBOSI KOHCTPRYKLIMSI ACTYMKA
MO3BOASIET MOAYHATb O4EHb BOABLLYIO MAOLLOAD
MUKCEASI MO OTHOLLEHMIO K PA3MEPY CAMOM MOTPMLLbI
(puc. 6-1 1 6-2). Takmm obpasom, ClearVid, HecmoTps
HQ CBOWM MQAbIV PA3MEP, OTANYOETCS BICOKOM
MAOTHOCTBIO CTRYKTYPbI M BICOKOW HyBCTBUTEABHOCTBIO.
YBEANYEHHAS MAOLLIOAL MUKCeAen maTpuubl ClearVid

MO3BOASIET AOCTUIATb BOAEE BLICOKOM
YYBCTBUTEABHOCTU ABYMST PA3ANYHBIMU MYTSIMU:
HEeNOCPEACTBEHHO, 30 CHET BOAbLLEN NAOLLAAM AAS
PErMCTPALIMM CBETOBOTO MOTOKA M KOCBEHHO,
6Aaropaps 6onee aPphEKTMBHOMY NCNOAL3OBAHNIO
MUKPOAMH3 HQ Ymne. MUMKPOAMH3A HOA KODKABIM
MMKCEeAEM COBMPAET CBET, KOTOPbIN MHAYE MONAACA
Obl HO HEPaBoYMe OBAACTV CBETOHYBCTBUTEABHOMN
MOBEPXHOCTU, M HANPABASIET €ro Ha NpuemMHuk (Fig. 7),
41O 0B6EeCneyMBAET yBEANYEHNE YYBCTBUTEABHOCTH.
DPDEKTMBHOCTE MUKPOAMH3 BAQroaapRst TEXHOAOTMN
ClearVid 3HO4YNTEABHO MOBLILLAETCS 30 CHET
OTHOCUTEABHOTO YBEAMYEHWS NAOLLAAM MNKCEAEN.

* PacyeTt 6a3MpyeTcs HO TEOPETUYECKMX 3HAYEHWSX U HE
YUUTBIBOET OTHOCUTEABHBIE PA3MEPDI Lienein nepeaayn
CUTHOAOB 1 APYTX OBACQCTEN MATPULBI, HE OTHOCSILLIMXCS K €€
CBETOYYBCTBUTEABHOM MOBEPXHOCTU. CASAYET TAIOKE OTMETUTD,
YTO YyBCTBUTEABHOCTbL KOMEPbI MAM KOMKOPAEPT OMPEAEAIETCS
HE TOABKO MAOLLIAABIO MATPULLbI, HO 1 TEXHOAOTUSIMIA
M3roTOBAEHWSI OMTUKW, TEXHOAOTUSIMU LLIYMOMOHMKEHWSI,
QAFOPUTMOM OBPABGOTKM CUTHAAC Y MHOMVMU ARYTUMM
dakTopamm.

Puc.6-1 CpaBHeHue ¢ o6blyHOM MmaTpuuen (1)

O6bIYHbIN 1/3-AI0AMOBbIN faTUNK
(1920 x 1080 nukcenen)

(960 x 1080 nukceneit)

1/3-prorimoBbIn faTumk 960 x 1080 ¢ matpuueit ClearVid nmeeT yaBoeHHy'0 naoLasb NMKcens no
CpaBHEHWIO C 06bIYHbIM 1/3-A0NMOBBIM faTunkom 1920 x 1080

1/3-proiiMoBbI AaTumnK B Matpuueit ClearVid

Puc.7 MWKPOAMH3bI HO Yune
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JInH3a Ha uine

Mukcens

Puc.6-2 CpaBHeHue ¢ 06bl4HOM MATpuLen (2)

O6b1uHbIN 1/1,89-410MMOBBIN AATYMK
(1920 x 1080 nukcenen)

1/3-provimoBbiin aatumk B matpuueii ClearVid
(960 x 1080 nukcenen)
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1/3-pioimoBbIn AaTumk 960 x 1080 ¢ maTpuueit ClearVid umeet Ty e nnowasb NUKCeNs, 4to
06bluHbIN 1/1,89-AloiimMoBbIN AaTuwk full-HD 1920 x 1080.

MpumeyaHue: B COOTBETCTBMM C NPUHATLIM COT «1 provim» TeH 16 MM Npu CpaBHeHNN C
MaTpuLlamm, pasmep KOTOpbiX NpeBbiwaeT 1/2 poiima, 1 18 MM B Clyyae MaTpuL MeHbLUEro pasmepa.




Xapakrepuctnkm matpuusl ClearVid AAs TPEXYMNOBBIX
CMOS-AQTYMKOB U30BPAXKEHNS

Tpexumnosas cuctema ClearVid B HOCTOsILLEE BPEMS]
MICMOAb3yeTCs B KaMKopaepax Sony HVR-Z7E, HVR-S270E,
HVR-Z5E, HVR-V1E n HXR-NX5E. MNMockoAbky CMOS-maTtpuua
ClearVid nmeet 3uraaroobpasHoe pacnoAOXKeEHNE
NMUKCEAEN, COCEAHNE CTPOKM CABUTQOTCSI HO MOAOBUHY
MUKCEeAS, KOK MOKA3AHO HA pUC. 8. Takoe PACNOAOXEHNE
MOXET MPUBECTUN K AOXKHOMY MPEAMOAOXKEHWIO, YTO B
MATPULLE NCMOAB3YETCS OObIYHAS TEXHOAOTUSI NHTEPMOASILNN
NMUKCEAE CO CABUIOM. B AENCTBUTEABHOCTM TPEXYNMOBASI
cuctema ClearVid ncnoabsyet 6oAee CAOXKHBIN MEXAHN3M
VHTEPMOASILMU, KOK OMMCAHO HMXE. B 0BbIMHOM MOAXOAE C
MHTEPMNOASILMEN MUKCEAEN CO CABUTOM YUMbI MOHTUPYHOTCS
Ha Npw3me TaKMM 06PA30M, YTO MATPULBI R 1 B noAyyatot
CABUI HO MOAOBUHY LUMPWHBI MUKCEAS OTHOCUTEABHO
MaTpuULbl G.

Puc.9-1 CABUr NIUKCeAen

\
e

Yninbl MOHTVPYIOTCA Ha MPK3Me Takum 06pasom, YTo MaTpuLibl R v B
NONYYaIOT CABUT HA MONOBUHY WMPWHBI NUKCENA OTHOCUTENbHO MaTpULbl G.

TakmM 0BPA30M, KOXKABI MUKCEAb yHACTBYET B GOPMUPOBAHUMN
ABYX CUTHOAOB. DTO NMOKA3AHO HA PUC. 9, TAE NUKCEeAb G
MCMNOAb3YETCS AAST DOPMUPOBAHNS CUTHOAOB G+R1+B1 1 G+R2+B2.
DTOT METOA MO3BOASIET YABOUTb CUTHAA. DAKTUYECKN, OAHAKO,
3aMETHbIE YAYYLLIEHWS B PO3PELLEHNN AOCTUTAKOTCSI TOABKO B TEX
OBOAQCTSIX, A€ UMEIOTCS BCE TPW LIBETOBbIX CUTHAAQ. AQHHbIN METOA
He AQET CYLLLECTBEHHOrO BbIMIPLILLIA MPY ChbeMKE
MOHOXPOMATNYECKNX OOBEKTOB, TAKMX KAK 3€AEHbIN TA30H UAM
KPACHbIe po3bl (puc. 10).

B tpexunnosomn cucteme ClearVid MCNOAb3yeTCS ARYTOM MOAXOA,
MO3BOASIOLLMIA AOCTUIOTb MAKCUMOABHOTO PA3PELLEHNS]
HE30BMCMMO OT OTHOCUTEABHOTO YPOBHS LIBETOBbLIX CUTHOAOB.
Tpexumnosas cuctema ClearVid o6ecneymBaeT NOAHOE
paspelermne HD (1080 CTpOK NMKCEAEN) MO BEPTUKAAM 1 960
MUKCEAEN MO rOPU3OHTAAM.

Puc.8 Pacnoao)xeHue nukceAemn B TPeXYUNOBOMn
cucreme ClearVid

1 2 e 960
B1 B2
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Kaxgbiit nkcenb G ceAsaH ¢ Byma nukcenamu R v ABymA nukcenamm B, B pesynbTaTe yero
peanu3yeTca BbllleyKasaHHas CTPYKTYpa VHTePMonALMM CUrHanos. ViHtepnonaumua
NPUBOAVT K 3aMETHOMY YNyULLIEHWIO Pa3peLLeHNs, e UMEETCA MHMOPMALVIA OT BCEX TPEX
YMNOB, TO €CTb eCNM OGBEKT UMeeT BoraTyio LIBETOBYIO NanuTpy.

Puc. 10 UHTEpPnoAsLMS Npu CABUTE NUKCEAen

TpexuBeTHble KOMMOHEHTDI

(MockonbKy 06bEKT MMeeT B OCHOBHOM
3eMeHblil LIBET, KpacHas 1 CUHAA KOMMOHEHTbI
[06aBNAIOT OUeHb Mano Hdopmaumn.)

BbixogHOW curHan
(MageHve paspelueHns)

*306parkeHne CMOAENMpPOBaHO.




[OpPU3OHTAABHOE pa3peLleHne yBeAndmnsaetcs Ao full-HD DTOT NPOLLECCOP NO3BOASIET, UICMOAB3YS MaTpuLy ClearVid

(1920 OTCHETOB) NYTEM MHTEPMOAALMN C CO3ACHNEM 960 x 1080 Touek, co3aaTb cUrHAA full-HD 1920 x 1080 ¢
BUPTYQABHOTO MNKCEASI B KODKAOM TOHKE peLUeTku; STOT NPEKPACHOM LIBETONEPEeAQYEN.

BUPTYOAbHbIN MMKCEAL GOPMUPYETCS HO OCHOBE MHGOPMO- B HRV-Z7E, HVR-Z5E, HVR-S270E 1 HXR-NXS5E npumeHsetcs
LN OT YETbIPEX COCEAHWX MUKCEAEN. TAKAsI MHTEPMOASILMS 1/3-atonmMoBas Tpexymnosas cuctema ClearVid, a B
OCYLLECTBASIETCSI HE3ABMCUMO B KODKAOM MaTpuue R, G 1 B. B HVR-V1E ncnoaesyetca 1/4-prommosoe pelleHne. Caeayet
OTANYME OT TPOAANLIMOHHOIO MOAXOAQ, €€ 9PpDEeKTVBHOCTb oTMeTUTb, 4To HVR-HD1000E nmeeT OAHOUYUMOBBIN
ABCOAIOTHO HE CBSI3OHA CO CMeELLEHneM LBeToB (puc. 11-11n 1/2,9-atommoBbI AQTHMK € MaTpULen ClearVid. B opHouW-
11-2). AQHHbIN METOA OAMHAKOBO 3D DEKTUBEH AAST PASHOLL- nosom 1/3-atommoBom CMOS-aatymke moaenn HVR-A1E
BETHbIX OOBEKTOB 1 OOBLEKTOB, MPEACTABAEHHbBIX B OCHOBHOM maTtpuua ClearVid He NCNOAb3YeTCSI.

MOHOXPOMHbIMM LIBETAMM, TAKMX KAK FTO30HbI U PO3bI. TAKUM
06pPa30M, KAMKOPAEPSI C TPpexumnoson cuctemon ClearVid
VIMEIOT MPEBOCXOAHOE PA3PELLEHME AASI BCEX LIBETOBbIX
KOMOUHALMI, KAK MOKA3AHO HA pUC. 12, ONMCAHHOS BbiLLe Enhan Ced
VIHTEPMOASILLAS MOOM3BOANTCS B POPAGOTAHHOM Sony Ima g in g
npoueccope Enhanced Imaging Processor™.

Processor

Mpoueccop «Enhanced Imaging Processor»

Puc. 11-1  UHTEepnoAsaums B Tpexymnoson cucreme ClearVid (1)
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Puc. 11-2  UHTEepnoAsaums B Tpexymnoson cucrteme ClearVid (2)
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WHTepnonauwmsa B Tpexunnosoin cucteme ClearVid npoussoautcs B kaxaom umne (R, G u B) HesaBUcKMMO, 4To obecrneynBaeT MakcmanbHoe
paspelleHyie, KOTOPOE He CBA3aHO C KOMOVHALMEN LiBETOB 0O beKTa.

TpexuvnoBas
A cucrema Clearvid |

A

Puc. 12 CpaBHeHue:
Tpexunnoeas cuctema ClearVid n o6blyHOS cCUCTEMA CO
CABUIOM NMUKCEAeN

w N u \ ‘.J

B pexuunosasn
B Cpsur nukcenein §5 vcrema ClearVid




YyBCTBUTEABHOCTb U LUYM

AN CbEMKU N30BPAKEHNIM C MPOBUABHOM SKCMO3ULMEN
B YCAOBUSIX CAOBOrO OCBELLEHMSI UCMOABL3YIOTCS ABA
OCHOBHbIX MOAXOAQ.

1) YAyuLLeHue napamMeTpoB AQTYNKOB U3O6paKEeHUs
HyBCTBUTEABHOCTb MOXXHO MOBBLICUTb, YAYHLLVB 9GEKTUBHOCT
HOTOIAEKTPUHECKOTO NPEOOPA30BAHMS], YBEANYMB MAOLLAADL
NMUKCEAEN, NCNOAbL3YS1 AVH3OBYIO CTRYKTYPY HO AMH3OX 1 BBOASI
APYrve yAyyLeHWs NapaMETPOB AQTYMKOB.

2) DAEKTPOHHOE YCUAEHUE PKOCTU

DAEKTPOHHOE YCUAEHME SPKOCTN MOXKET YBEAUYUTD
4YBCTBUTEABHOCTb KOMKOPAEPA, HO OHO TAIOGKE MPUBOAMT K
YBEAVYEHMIO YPOBHS LLIYMQA, KOTOPbIN Y>Ke MPUCYTCTBYET B CUTHOAE,
B PE3YALTATE Yero N30BPadKEHNS MPUOBPETAIOT 3E€PHUCTYIO
CTPYKTYpPY. [T03TOMY MOAGBASHME LLYMA MOXET O6ecneyntb
CYLLECTBEHHOE YBEANYEHNE HYBCTBUTEABHOCTN KOMKOPAEPA 3C
cyeT BoAee BbICOKOTO YCUAEHMSI CUTHAAQ.

LLym MMeeT pasAnyHyto MPrPOoAY. Hke onmcaHbl ABQ TUMMYHBIX
WNCTOYHUKA LLYMQ.

PUKCUPOBAHHBIN CTPYKTYPHBIN LLYM

CMOS-MaTpULBI UMEIOT OTAEABHBIN YCUAUTEAD AAST KOXKAOTO
NUKCeAs!. No3TOMy B YCTPOMCTBE BbICOKOM YETKOCTU
CMOS-MaTpULLA COAEPXKUT BOAEE MUAAMOHA TAKNX YCUAUTEAEN.
HepeaAbHO OXMAQTb, YTO BCE 3TU YCUAUTEAN BYAYT ABCOAIOTHO
OAMHOKOBBIMW, TAOK KAK B MPOLLECCE NPOM3BOACTBA HEN3OEKEH
HEKOTOPLIN PA3BPOC NAPAMETPOB. ITA HEOANHAKOBOCTb
YCUAUTEAEN MPUBOANT K BOZHUKHOBEHMIO MOMEXM, N3BECTHOW KAK
«DUKCUPOBAHHbIN CTRYKTYPHBIN LyM». K CHOCTBIO, AQHHYIO
NPOBAEMY MOXKHO PELUNTL 3a CHET KoppeKLumn, Aob6asmB Lenn CDS
(Correlated Double Sampling — «KoppeAnpoBaHHOE ABOMHOE
COMMNAUNPOBAHME?) AAS YCTPOHEHWS STOTO LLYMA M BOCCTOHOBAESHMISI
MCXOAHOTO CUTHOAQ.

AHOAOrOBbIN LLIYM

Koraa 3apsa nepeAaeTcsl B GopMe QHAAOrOBOro CUrHAAQ, B
npouecce Nepeaaym B Hero BHOCUTCS HEKOTOPbIN BHELLHWIA LLIYM.
3TOT LWYM BO3PACTAET MNP ONOPLIMOHAABHO PACCTOSIHUIO NEPEAQYM.

Sony Professional BbipakaeT
YBEPEHHOCTb B TOM, HTO M30OPAXKEHMS]
OBACACHOT HEU3MEPUMOW CUAOW
BO3AEWCTBMSI, KOTOPAS MOXKET MOBLICUTb
2hdeKTMBHOCTb BM3HECA, NPUYEM
M30BPKEHMSI CTAHOBSITCS
LleHHeNLWNMMN MHGOPMALIMOHHBIMM
doHAOMM.

MN306paykeHust — Hawe 6oraTtcTso

SONY

TexXHOAOr1g LWyMOMOHMKeHUs Exmor™

Sony paspaboTana cneumansHO anst CMOS-MaTpuL, HOBYHO
TEXHOAOTUIO EXmor. B 31O cucteme AHAAOro-LmbpoBom
MPEeoBpPA30BATEAL YCTAHOBAVMBAETCS BOAM3N KAXAOW AHENKI
nMKceAem (TaKOs CTPYKTYPQA HO3bIBAETCS «MAPAAAEABHOE MO
CTOABLIOM QHAAOTO-UMPPOBOE NPEOOPA3OBAHNE, TO ECTb
OLMOPOBKA AHAAOTOBbIX CUTHOAOB MPOU3BOAUTCSI MOYTU CPA3Y. B
0BbIYHOM MATPULLE OHOAOTOBbIM CUTHOA, CHOPMUPOBAHHDBIV B
YCUAUTEAE KODKAOTO MUKCEAS], HYXKHO CHOYOAQ NepeAaTb HO
YACGAEHHBI QHOAOTO-LIMPOBON NPEOBPA30BATEAL (PUC. 13).
AHOAOrOBbIE CUTHOABI BECbMA BOCMPUMMYYBBI K LLIYMY, M YPOBEHb
LLYMQ B HUX TEM BbILLE, YeM BOAbLLE PACCTOSIHME NEPEeAQUn
CUrHAOAQ. B TexHOAOMM EXmore aHOAOTO-LndpOoBbIe
NpPeoBbpPA30BATEAM PACMOAQIAKTCS MAKCUMAOABHO BAN3KO K
MUKCEASIM, YTO CHVDKOET BHELLHEE BO3AECTBME LWyMA. Taikke
MPEAYCMOTPEHA CAOXKHAS CUCTEMA LIMGPOBOTO LLYMONOACBAEHMS
CDS, koTtopas namepsieT ypoBeHb LLYMA A0 MPEOBPA30BAHMS, O
3areM, NocAe NPeobpa3oBAHMS, MPOU3BOANT MOACBASHME LLYMA.
2TA HOBASI CUCTEMA, ASNCTBYIOLLAS AO U MOCAE
QHAAOTO-UMOPOBOro NPEOBPA30BAHMS, SIBASIETCS 3HAYUTEABHO
B6oAee TOYHOM, YeM OBbl4Hble crcTeMbl CDS, paboTatoLLme TOABKO B
QHOAOrOBbIM CUHOAOM (pUc. 14). B pe3yAbTate KOMKOPAEPDI C
MCMOAB30OBAHNEM TEXHOAOTMM EXMOr OTANYQKOTCSI MOHVYKEHHBIM
YPOBHEM LLYMQ MO CPABHEHMIO C KAOMKOPAEPAMU HO 6a3e
006bIYHbIX HD CMOS-AQTYMKOB. PA3ANYMSG OCOBEHHO 3OMETHbI B
YCAOBWMSIX HU3KOW OCBELLIEHHOCTH, TA€ KOMEPbI C AQTYMKAMM Exmor
OCOBEHHO 2D PEKTUBHDI.

HoBOWM CUCTEMOWM LLYMOMOHMXKEHWS1 EXPNOTr OCHALLEHA TPEXYUMOBAS]
cuctema Clear-Vid, ncnoAbzyemasi B Kamkopaepax Sony HVR-Z7E,
HVR-Z5E, HVR-S270 1 HXR-NXS5E. 211 CMOS-MaTpULbl HOBOTO
MOKOAEHMSI UMEIOT 3HAYUTEABHO BOAEE BbICOKME NOPAMETPbI MO
CPOBHEHWIO C BoAEEe PAHHUMM PA3PABOTKAMM.

Puc. 13  O6blyHAS MATPULA

B npouecce nepefayn aHanorosoro curHana
OH nojaBepraeTcAa BHeWHeMy BO3A€MCTBVIIO
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Puc. 14 TloACGBA€HME LLYMA C UICMOAb3OBOHUEM
TexHoAoruu Exmor
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« AHanoro-uudpoBoi npeobpasosaTenb,
PacnoNoXeHHbIN PAOM C KaXKbiM CTONGLOM
nuKceneil, npeobpasyeT curHan B LM¢poBon.
« LUndpposan cuctema CDS s3dpdekTnBHO
nofAaBnAeT WyMm.

« Pe3ynbTupyiowmii Lndposoii curian nmeet
VCKNIOUNTENBHO HU3KUI YPOBEHb Lyma.
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AHanorosbIN curHan
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