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Kagenpa TeIeBU3NOHHBIX U PaIHoIepeaalonX CHCTEM

B mocnenHue roipl CTadM aKkTyaJlbHBIMU MPOOJIEMBI TECTHPOBAHUS BHICOKAMEp, KOTOPHIC UCIIONB3YIOT, B
YaCTHOCTH, B CHCTEMaxX BHICOHAONIONCHUS W OXpaHbl OOBEKTOB. DUPMBI-U3rOTOBHUTENN YPE3BBIUANHO CKYIIO
YKa3bIBAIOT IIOKA3aTeIM KavyecTBa BHACOKAMEp, MOATOMY IOTPEOUTEIIIM TPYAHO OPHEHTHPOBATHCI B Macce
BBICTABJICHHBIX Ha MpoJaxy wusgenuid. Kpome TOro, 3TH MOKa3aTeld HEAOCTATOYHO YETKO OIpeIcicHbl. B
HanOOIBIIIEH Mepe STO OTHOCUTCA K TAKOMY MHTErPaIbHOMY MTOKa3aTeNi0, KaK TyBCTBHTEIEHOCTb.

UToOBI MPEosoNIeTh ITOT HEAOCTATOK €BPOIEHCKMM KOMHTETOM II0 AJIEKTPOTEXHWYECKOH CTaHIapTH3aINN
(European Committee for Electrotechnical Standardization — CENELEC) pa3pa6oran «EBponeiickuii craHmapt» It
amnmaparypsl, WCIOJIB3yeMOH B CHCTEMaxX BHICOHAONIONEHHWS B TPWIOKEHHH K oxpaHHbIM cuctemMam (CCTV
surveillance systems for use in security application). DToT cranmapt mMeeT Tpu odurmansaeie Bepcun (English,
French, German) m mnpuoOpen cTaTyCc HAIMOHAJIBHBIX CTaHIAPTOB s 18-TH EBPONEWCKHUX CTpaH — UJICHOB
CENELEC.

B Tekcre cTaHIapTa OTOBOPEHBI: CHHMCOK TOKAa3aTelel KavyecTBa BUACOKAMED M OTPAaHWYCHHS HAa HUX;
YCIIOBUS UCHBITAHUI M TECTOBBIC OOBEKTHI; METOIWMKA WCIBITAHUNA W TPEOOBaHMS K CTOMKOCTH IO OTHOIICHUIO K
YCIOBUSAM 3KcILTyaTanuu [1].

[Ipu ompeneneHun anepTypHO#l xapaktepuctuku (contrast transfer function CTF) oneHuBaroT aMmmrtymy
CHUTHala OT YyYacTKOB TECT-TAONHWIBI C TPOCTPAHCTBEHHBIMH YaCTOTAaMH BOJH3M TPEACTHHOTO pa3pelieHus B
OTHOIIEHUHM K aHAJOTUYHOMY CHUTHAIy C MPOCTPAHCTBEHHOM YacTOTOW, COOTBETCTBYIOIEH CHTHAly C BPEMEHHOMU
gactoroi 0,5 MI'1. I3mepeHus mpoBOAST MPH MUHAMAIBHOM YCHIJICHHUH, YCTAHOBJICHHOM cHUCcTeMOoi APY.

ATIepTYpHYIO XapaKTepUCTUKY CTPOSIT B COOTBETCTBUH C HW3MEPEHHBIMH aMIUINTYJIaMH CHUTHAJIOB OT
YYaCTKOB TECT-TAONHULBI C PA3IMYHBIMU IIPOCTPAHCTBEHHBIMM 4YacTOTaMU E,, B OTHOIIEHMH K aMIIMTyAe K.

onopHoro curHana ¢ acrorou 0,5 MI'm: CTF =EF

st | Eref X100%. PesynbraThl usmepeHuii NpeaCTaBIAIOT B

BHJIe TaOIHIIBI, oToOpakatomnieit 3HaueHuss CTF aiist kaxmoit u3 mpoCTpaHCTBEHHBIX YacTOT.

[Ipu mpoBeneHWHM HWCHBITAHUN ONPEACTSAIOT MaKCHMAlbHOE YHCIO YEPHBIX M OCNBIX JHHHH, KOTOPHIE
paspemiaeT BHICOKaMepa MO0 TOPU3OHTAIM HA PACCTOSHUM, PaBHOM BbicoTe TB-kaapa. Pe3ynbraThl MCHBITaHMIA
MPEJCTABISIIOT IS JBYX 3HAUCHWH YCWICHUS: MHHAMAIBFHOIO W MAaKCHMalbHOTO, B TOM Clyyae, KOTJa 3TH
pe3ynbpTaTel pa3auyHbl. Ecmm B KauyecTBe IMpeoOpa3oBareiss CBET-CHTHAN HCHONb3yioT wmarpuny [13C, To
Pa3pemIaIyo CIIOCOOHOCTh OTPAaHHYUBACT Myap-3QGEKT U3-3a AUCKPETHOU CTPYKTYPHI IaTYMKA B TOPU3OHTAITEHOM
HATIPaBJICHUM.

PexomennoBanubie B «EBpomeWcKoM cCTaHAapTe» METOJUWKH HCIBITAHUNH OCHOBaHbl Ha MCIIOJIB30BAHHH
YHHUBEpCAJbHOI HM3MEpPUTENbHOIN ammapaTypsl A aHaJOTOBBIX CHTHAJOB WM CYyOBEKTHBHBIX OICHKAaxX IO
M300pakeHUIO TECT-TaONUIBI Ha SKpaHe MOHMTOpA. s mosrydeHns 0ObEKTUBHBIX PE3YIbTaTOB M CHIDKEHHS 3aTpaT
BPEMECHH Ha TECTHPOBAaHME BHICOKaMep Oblla cO34aHa aBTOMATH3MPOBAHHAS YCTAaHOBKA, C KOMITBIOTEPHOMN
obpaboTkoit onmdppoanHoro TB-curnama (puc. 1). B cocras cTerma BXoAsT:

1) Bumeokamepa, YCTAaHOBJCHHAs Ha IUIONIaJIKe, MMEIOMIEH 2 CTENeHH CBOOOABI; 2) AMAIPOEKTOP C
HCTOYHMKOM CBETa THINA A, CIaijoM TeCcT-Tabauibl M OOBEKTHBOM, CHAa0XKEHHBIM auadparMoi; 3) TpUBOI
ympaeieHus auadparmMoid o0bekTHBa; 4) paMKa A YCTaHOBKH CBETO(QWIBTPOB; 5) YHHBEPCAJIBHBIH HCTOYHUK
MTUTAHUSL.

TB-curHan ¢ BBIXOAa KaMephbl IOCTYIAeT Ha CICHHANM3UPOBAHHYIO IUIATY BBOJAA BUACOMH(GOpPMAIMU B
II9BM, umeromnryto paspenienue 576*768 smementos win oonee. s
OIICHUBAHUS KaYCCTBCHHBIX IOKa3aTeledl BHUIcOKaMep pa3paboTaHO
CHeNHaNIn3upOBaHHOE ITPOrPaMMHOE 0OeCTICUCHHE.

PaccmorpuM, HampuMep, Kak H3MEPSIOT  alepTypHYIO
XapaKTepUCTUKy W pa3pemamnryio crnocodHocTs. [Ipm mocratodno
BBICOKOM  KAaueCTBE  BBHIMIOJIHEHHS  ATAJOHHOH  TECT-TaOJHIBL,
IITPUXOBOIl MHPE COOTBETCTBYET MPSMOYTOJBHBI 3aKOH M3MEHEHHS
NpO3pavyHOCTH  ciaija. AnroputM o0pabotkn TB-curHama ot
YYACTKOB IITPHUXOBOH MHUPBI, BXOJAIIECH B COCTaB TECT-TAOIUIIE,
MpEeJCTaBIsIeT COOOH YaCTHBIA CIydail KOPPEISIMOHHOTO METOAA.
IIporpammuOo monMy4aroT N BEKTOPOB OSTAJIOHHBIX CHUTHAJIOB (
Pa3sMepHOCTHIO k=1, COOTBETCTBYIOIIHE Pa3ITUIHBIM

IPOCTPAHCTBEHHBIM 9aCTOTAM MHPEI fnp =2/ )Lj, rae A; — IiuHa

Puc. 1. Buemnwuii B crenaa

BOIHBI, U3 KOTOPHIX (hOPMUPYIOT MaTpuiy TpaHchopmant Q c
JMEMEHTAMH ¢ j; =l+c0sl(2i +1)(T/ A )J. W3  onudpoBaHHOTO

@2001, anekTpoHHas Bepcus nogrotossieHa 3A0 ABTIKC Cankr-lMeTtepbypr, http://www.autex.spb.ru
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T
-CHTH BBUICJISAIOT BEKTOPHL 71 TCUETOB o = (U Uy g, ) TBETCTBYIONIHN JaHHBIM
TB-curnana IS0 €KTO #1 orcueroB W, =(U;;,Uy;,eeslhy; COOTBETC € 3ama

AY MPOCTPAHCTBEHHBIM YaCTOTaM MUPHI j, TAe COBHT g = 1,

2, 3,..., mpuueM n = 2k. BcmenctBue amepTypHBIX

1.6 AN uckaxxenuii ¢popma TB-curHamza ot y4acTKOB MHUpPHI C

1.4 / w\ y JIOCTaTOYHO BBICOKOIl MPOCTPAaHCTBEHHOM 4YaCTOTOU

1,2 . O0mM3Ka K KOCHHYCOWAQIBHOH. M3 3THX BEKTOpOB,

1,0 J AN \ KaXIbIH M3 KOTOPBIX COBMHYT Ha OJHWH DIJIEMEHT

08 \\ 2 OTHOCHTEJIFHO HPEABIAYIIET0, (POPMUPYIOT CHTHANBHYIO

06 < Mmatpuiry U. Marpuna ko3¢ duitnerTos paznoxeHus A =
’ Qu.

0,4

3HadyeHuss KO(GQULHEHTOB pAa3IokKEeHHUS Oy

0.2 ~ 3aBUCAT OT BEIWYMHBI (Ha30BOTO CABUTA BEKTOpa

0 50 100 150 200250300 350 Z, CTPOK CHUTHaJla OTHOCHTENBHO TpaHCPOpMaHTHl (puc. 2).

MakcuManbHOe 3HadeHHE KOIPQPUIMEHTA pas3IoKEHUS

Puc. 4. AnepTypHble XapakTepUCTHKH: COOTBETCTBYET HYJEBOMY CJIBHUTY O3THX CHIHAJIOB IIO

1) ucxonHoe U300paXkeHust; 2) CriIaKeHHOe tasze; MUHHMAJIbHOE - CABUTY B 180°.

I/IH(l)OpMaTI/IBHLIMI/I ABJSIFOTCA PA3HOCTU MEKAY IOTUMHU
3HaueHMSIMH. B KkadecTBe npuMepa JdaHbl PE3YJbTAaTbl PA3JI0OKCHHSA BCKTOPOB TB—CI/IFHaﬂa, COOTBETCTBYIOLINC

AY yYacTKaM  IITPUXOBOH MHpPBI C  MPOCTPAHCTBECHHBIMH

1,0 yactotamMu 75 u 275 nuauii (puc. 3). HopmanbHoil crneayet
CUMTATh CHUTYalHIO, KOTJa MAaKCHMAalbHOE 3HAYECHHE Olmax

0.75 COOTBETCTBYET IMPOCTPAHCTBEHHOM YAacTOTE, HAa KOTOPOH
MpoBOIAT ucchenoBanne (cMm. puc. 3). Jns dbopMmupoBanus

0.5 anepTYpPHOH XapaKTEepHUCTHKH 3HAYCHHE 3TOr0 Kod(duumeHTa
0.25 HOPMHPYIOT Ha aHAJIOTHYHYIO BEJHYUHY, COOTBETCTBYIOIIYIO
' MPOCTPAHCTBEHHOW YacTOTe B 75 NMMHWN (BpeMEHHAs 9acTOTa
0 - npubnm3uTensHo paHa 0,5 MIm), korma amepTypHBIC
123 45678910112 ¢ UCKa)XEHHUsI elle He mnposaBmsiorca. Ilocne mpoBeneHus

HCCIICIOBAaHUH HA BCEX IMPOCTPAHCTBEHHBIX  YacTOTaX,
BKITIOYCHHBIX B IITPUXOBYIO MHpPY, CTPOST amnepTypHYIO
xapaktepuctuky (puc. 4). IlokazaHsl JaBE amepTypHBIC
XapaKTEPUCTUKU, COOTBETCTByIOIME wucxogHomy (1) w
crinakeHHOMY (2) u3obpaxenusM. [lombeMm Ha cpemHUX YacTOTaX OOYCIOBJICH NCHCTBHEM alepTYPHOTO KOPPEKTOpa.
Kak ykazaHOo B cTaHjapTe, OrpaHHMYCHUE paspelleHust o TOpU3oHTaIM B kamepax Ha I13C marpuiiax o0yclIoBieHO
BO3HHKHOBEHHEM Myap 3¢¢eKkra u3-3a TUCKpeTHOTO xapaktepa Marpuibl [13C ropu3oHTAIEHOM HaIpaBIICHUH.

Puc. 2. 3aBucuMocTb KO3 PUIIEHTa PA3IIOKEHUS
OT BEJINYMHBI CABUTA

A %max A%max
1400 200
180
1200 160
1000 140
800 120
100
600 80
400 60
40
200 I 20 -
75 250 300 350 400 450  Z, 75 250 300 350 400 450 ' Z,
150 275 325 375 425 CTPOK 150 275 325 375 425 CTPOK
MpocTpaHCTBEHHas YacToTa 75 NMHWUM MpocTpaHcTBEHHast YacToTa 275 nuHui

Puc. 3. PesynbraTs! pasioxenus TB-curnanos

KoMOHnHanMoHHbIE COCTABIIAIONINE XOPOIIO 3aMETHHI TIPH pa3iokeHnu TB-curHama oT ydacTka MHUpPBI Ha Tpejene
paspeleHus ¢ NpOCTPAaHCTBEHHOH YacToTol 325 nuHui (puc. 5).

OtHoureHre 3¢ GEeKTUBHOTO HAMPSDKEHHMS IIyMa Ha BBIXOJE KaMephl K pa3Maxy cranaaptHoro TB-curnana
U3MEPSIFOT B CIEAYIOIIMX  yCIOBUSAX. Bujeokamepy  CHaOXalOT  HCHOBITATEIBHBIM — 00BEKTHBOM. Ha
(hOTOUYBCTBUTEIHHYIO IOBEPXHOCTh MpPe0oOpa3oBaTelii CBET-CUTHAN MPOCKTUPYIOT OJHOPOTHOE Oeloe Ioe.
OIHOPOIHOCTh OCBEIIEHHOCTH IOCTUTAIOT Pac(OKyCHPOBKOI 00beKTHBA. MI3MepeHusl POBOASAT MPU MUHHMAIILHOM
U MakcuMaibHOM ycuiieHud 1enu APY. CurHan Ha BbIXOJE BHICOKAMEPbl PEKOMEHIYIOT HU3MEPSTh C TOMOILBIO
ocuwniorpada mpu Harpyske Ha 75 Om £5%.
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HcnbiTannst MpoBOAAT C y4ETOM BEJIMYHMHBI Y B YCHINTEIBHOM TPaKTe BHJEOKaMephl. B xoxe mcnbitanmit
YCTaHABIMBAIOT MUHHMalbHOE YycuieHue nenu APY (puc. 6), 3areM perynupoBkod nuadparMbl 0OBEKTHBA
BapbHUPYIOT OCBEUICHHOCTh B IUIOCKOCTH (POTO CJIOA BIDIOTH A0 AOCTIKCHHS 3HAYCHUH BBIXOJHOTO CHTHANA,
yKa3aHHbIX B TaOy. 2. Eciau He xBaTaeT nuama3zoHa peryJMpOBKH auadparmMbl 0OBEKTHBA, UCTIONB3YIOT HEHTPaIhHO-
cepblii cBeTOQWIBTP. 3aTeM HU3MepSIoT d(PPeKTHBHOE 3HAUCHHWE IyMa Ha BBIXOJE KaMmephl C HCIIOJIb30BAHUEM
B3BemmBaromero ¢mibtpa cormacHo pekomenmanun CCIR 567 (MHTepHANIMOHANBHBIA pagro KOHCYJIbTATUBHBIN
KOMHUTET). 3aTeM AaHaJOTHYHBIM 00pa3oM TIPOBOIAT HCHBITAHHWS TNPH MaKCUMAJIbHOM yCWiIeHHH B Iiemu APY.
CoOOTHOLIEHUS CHTHAI-IIYM Wyax U Wpin , HOJYYEHHBIE B pE3yJbTaTeé HCHBITAHMH, NPUBOAAT COBMECTHO C
ocBemeHHOCTAMH E ., 1 E i, IPH KOTOPBIX TOCTUTHYTHI YKa3aHHBIE B Ta0J. 3 3HAYUCHUS CUTHAJIOB.

B paspaboranHO# anmaparype BOCIPOW3BE/ICHA NPUBEACHHAs METOANMKA MCIBITAHUN C TEM pa3iIMuheM, 4To
H3MEpEHUs] CUTHajla BBIIOJHSIOT B IM(ppoBoi (opme. Ha n3oOpaxkeHHn yHUBEpCalIbHOW TecT-TaONUIBI BHIOMPAIOT
YepHBIH W OesBIii Y4acTKM IUIOIIAJbI0 HECKOJNBKO COTEH 3JIEMEHTOB. 3aT€M OTCUETHl CHTaJIOB YCPEAHSIOT M
NIPUHUMAIOT 332 YPOBHHM 4epHOro u Oenoro. Jlamee BHIOMpArOT aHAJIOTHMYHBIM 1O pa3MepaM Y4acTOK CEpOro TOHA.
[ToxydeHHBIE MacCHB OTCYETOB IOJBEPraroT LU(PPOBOH (UIBTpallMM B COOTBETCTBHHM C TpeOOBAaHUIMHU
pexomennamu CCIR 567 u noacyuThIBaroT auctepcuro u 3(h(GeKTUBHOE 3HAUeHHE OTCUYETOB. /lanee pacCUMTHIBAIOT
COOTHOIIICHHE CUTHAJI-LIIYM .

CrangapToM ompeneneHo NoHATHE «UyBCTBUTEIBFHOCTH KaMephD» (camera sensitivity) — ocgewennocms Ha
npeobpasosamene C8em-CUSHAL, He0OXO00UMAs Ol  2eHePUPOBAHUS CUSHANA C ONPEeOeleHHOU aMAIAUMYOOUu U
onpeoenieHHbIM coOmHoweHueMm CUSHAT-WYM.
JononuurensHo ompeneneHo mnonatue «lIpueminemoe
Y4acTok Mupbi M300paKeCHHUE» (acceptavble picturev): uzobpasicerue,
0,25 325 cTpoK | CO30aHHOE BUOCOKAMEPOU NPU HU3KOU 0CBEUJeHHOCU, C
docmamoyHviM yposHeMm KOHMpacmuocmu u
onpeoeneHHbiM YPOBHEM COOMHOUEHUEM CUSHAT-ULYM.

CraHgapToM  YCTaHOBIICHA  CBSI3b  MEXKIY
0 l 4 1. I R ?06HSITI/ISIMI/I 6«!1}}/;CTBMT€JILH0CT},», «ypOBEHb cnrﬂaﬁia»

> 00BIYHO — 6 1b) M COOTHOLIEHHEM CHrHaI-IIyM. [lox
751 502 5%7%0032%5037‘;091254 50 cmZﬁOK YYBCTBUTEILHOCTHIO ~ MOHMMAIOT  OCBEIIEHHOCTh HA
npeoOpazoBarene cBeT-CUTHaN (0e3 OOBEKTHBA) IIPH
JIOITyCTAUMOM CHIDKEHHHM BBIXOJHOTO BHICOCHTHala —0
b (0,5 = 0,05) otHOCUTENBHO cTaHAapTHOTO ypoBHS 0,7
B. n MakcumansHOM yeunennn cuctemond APY (AGC).

Amnn NUTYyObl COCTaBNARLNX
A

Puc. 5. Pasnoxxenue TB-curnana ot
y4acTKa MUPHI C IPOCTPAHCTBCHHOM
4acToToi 325 cTpok

HAvadparma HomuHanbHbIM curHan  MakcumansHoe

EE A R O B A

\ *
\ \T\ CwvrHan
\\ \ YpoBeHb
[nadbpar- \ Yennenue -6 0b
MeHHoe \ Touku
Hmeno \ naMepeHms \

\

YyBCTBUTEJIbHOCTU

.

MuHumansHoe \ Hnadparma oTkpbITa \
ycuneHve R 2 vy ﬁ -
HOwadbparma APY I'Iap,eH@e curHana \
E, nk Emin Emax E

Puc. 6. Touku u3MepeHHs 4yBCTBUTEILHOCTH
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Tabmuma 3

BI)IXOI[HOG HANPsHKCHUEC TIPU pa3JIMYHbIX 3HAYCHUAX Y

3nadeHue Y
45 »3 55 ,6 ,65 7

BrixogHoe Hanpsxenue,
MB 60 50 40 30 10 00

BBomiT Tarke MOHATHE «IyBCTBUTEIHHOCTD JJIS MOJTHOTO BHAeocuTrHanay (sensitivity for full video) B Buze
MHUHHMAJIbHOW OCBEIIEHHOCTH, IIPU KOTOPOW Kamepa B COCTOSIHUM OOECIeUYUTh CTAaHJAPTHBIA YPOBEHb BUJICOCHTHAIA,
MPUYEM OJHOBPEMEHHO JOJKHO OBITh YKa3aHO COOTHOIICHHE CUTHAJI-IIIYM B 3THX JKE YCIOBHSX.

JarnpHeiiliee paciivpeHrne HOMEHKIIATYphbl KadeCTBEHHBIX MMOKa3aTeNel, U3MEpsIeMbIX C MOMOIIBIO CTEH/A,
CBSI3aHO C COBEPIICHCTBOBAHUEM IPOTPAMMHOTO 00ECIICUCHHS.

Jlureparypa
1. European Standard EN 50132-2-1 Alarm systems - CCTV surveillance systems for use in security
applications Part 2-1: Black and white cameras/ European Committee for Electrotechnical Standardization.
CENELEC. 1997.
2. Huxwurun B., Hpioynua A.. Tenexamepsl: THITHO3 pexiambl B peanbHocTs//BJIN. 1999. Ne 6. C. 14 - 16.

<*

THE VIDEO IMAGES DIGITAL PROCESSING ALGORITHMS FOR AN TV-CAMERAS QUALITY
ESTIMATION
Timofeev B.S.
ST.-PETERSBURG STATE UNIVERSITY
OF AEROSPACE INSTRUMENTATION
19000, St.-Petersburg, street B. Morskaya, 67,
Faculty television and radio systems

During the last years the problem of testing video cameras, which are used in video observation and objects
protection systems, became very actual. Corporations - manufacturer give extremely short information about video
cameras quality features, so it is difficult for consumers to be oriented in variety of items, exhibited to sale.
Additionally these features are not defined complete. In the greatest measure it concerns to such integrated feature, as
sensitivity.

To overcome this disadvantage “The European Standard “ for the equipment, used in of video observation
systems in the application to security systems (CCTV surveillance systems for use in security application), is
developed by the European Committee on Electrotechnical Standardization (European Committee for Electrotechnical
Standardization - CENELEC). This standard has three official versions (English, French, German) and has got the
status of national standards for the 18 European countries - members
- CENELEC.

The text of standard include: the list of video cameras quality
features and limitation on them; test conditionals and test objects; test
technique and requirements to stability in relation to the operating
conditions [1].

To define the aperture characteristic (contrast transfer function
CTF) the amplitude of a signal from sites of the test - table with space
frequencies near to the limiting resolution in the ratio to a similar signal
with space frequency appropriate to a signal with temporary frequency
0,5 MHz is evaluated. The measurements are carried out in conditional
of minimum amplification installed by the system APY.

Fio. 1 The aperture characteristic is created according to the measured
g amplitudes of signals from the test — table sites with various space
frequencies E, in the ratio to amplitude E,. of a basic signal with frequency 0,5 MHz: CTF =FE, | E rof x100%.

The measurements results are represented as a table, displaying the values CTF for each of space frequencies.

To realize the test maximum number of black and white lines, which are allowed by a video camera on a
horizontal for distance equal the height of a TV-frame, is defined. The results of trials are represented for two values
of amplification: minimum and maximum, in that case, when these results are various. The resolution of cameras
employing solid-state image sensors is limited to the point where the alias signals start in the resolution wedge.

The techniques of trials, recommended in «The European Standard», are based on using the universal
measuring equipment for analogue signals or on subjective valuations of the test - table image on the monitor screen.

-4 -
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To obtain objective results and to reduce the time for video cameras testing the atomize system; with computer
processing of a TV-signal in digital form (fig. 1) was designed. The system includes:
1) Video camera placed on a platform, having 2 degree of freedom; 2) slide projector with a light source of a

AMNNMTYOblI COCTaBNSAOLLMX type A and slide with the test - table and lens with iris; 3) iris control
A unit; 4) frameworks for colour-filters installation; 5) universal power

0 25« Y4acTok Muphl | supplies.
1’6 7 325 cTpok The TV-signal from the camera output goes into specialize
l chip for input video in computer, which has 576*768 pixels or more. To
0,75 M estimate the video cameras qualitative features the special software is

| iy developed.

s I I Let's consider, for example, the aperture characteristic and
(3 Zro 3 O,J 360] 4D0| 460 » resolution measure. If the quality of the standard test — table
0,25 15=0I |5 £ 2 i :175|4 5 IC |p oK manufactoring is rather high, the dashed test chart difines the

) rectangular law of a slide transparency change. The algorithm of
‘ Fig. 5 processing TV-signal,obtained from the dashed test chart parts, is a
special case of a correlation method. N vectors k*1of etalon signals q,
which appropriate to various space test charts frequencies,

Fig.2 f wp = 2/ A ;» Where l; - length of a wave, are received by programm,

on their base the matrix Q with elements ¢ j; =1+COSl( 2i+1) (/N )J is formed. The vectors consisted of n*1

elements u, = (ulj,uzj,...,unj T,j - space test charts frequencies, where shift g = 1, 2, 3, ..., and n > 2k are

selected from TV —signal in digital form. Due to aperture distortions the form of a TV-signal from the test charts sites
with enough high space frequency is close to the form of cosinus. From these vectors, each of which moves on one
element from previous, a signal matrix U is formed. A matrix of transform coefficients A = QU.

The transform coefficients values a; are depended on the phase shift value of a signal vector rather
transformation matrix A (fig. 2). The maximum value of transform coefficient corresponds to zero shift of these

A Gjmax A%max
1400 200
180
1200 160
1000 140
800 120
100
600 80
400 60
40
200 I 20 -
75 250 300 350 400 450  Z, 75 250 300 350 400 450 vz,
150 275 325 375 425 CTPOK 150 275 325 375 425 CTPOK
lMpocTpaHcTBEHHasA YacToTa 75 nNuHU [NpocTpaHCcTBEHHas YacToTa 275 nuHui
Fig. 3

signals on a phase; minimum - shift in 180°. The differences between these values are informative. As an example the
transform results of TV-signal vectors, which are appropriate to the

A‘/ dashed test charts sites with space frequencies 75 and 275 lines (fig.
3), are given. The situation is considered as normal, when the

1.6 I\ maximum value @, corresponds to space frequency, on which a
1,4 / ‘\ 4 research was carried out (see fig. 3). To create the aperture
1,2 p \ 1 characteristic value of this coefficient is normalized with the similar
1.0 \\ value appropriating to space frequency in 75 lines (temporary
0.8 p 2 frequency is approximately equal 0,5 MHz), when the aperture
distortions do not appear yet. After realization of researches on all

0.6 space frequencies included in the dashed test chart, the aperture
04 characteristic is created (fig. 4). Two aperture characteristics,which are
0.2 appropriated source (1) and smoothed (2) images are shown. The rise
0 50 100 150200250300 350 on average frequencies is determined by operation of the aperture
proofer. As it is indicated in the standard, the limitating of resolution

Fig. 4 on a horizontal in cameras with solid-state image sensors is

determinated by alias signals, which is the result of solid-state image

sensors discrete character in a horizontal direction. The combinative components are well seen for decomposition of
a TV-signal from the test chart sites on a bound of resolution with space frequency 325 lines (fig. 5).

The ratio of effective noise voltage in the camera output to the nominal video signal y is measured in the

following conditions. A video camera is supplied with a test lens. The homogeneous white field is designed on a
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photosensitive surface of the converter light - signal. A homogeneity of light is achieved by defocusing the lens. The
measurements are carried out for minimum and maximum amplification AGC circuit. A signal on a video camera
output is recommend to measure via the oscillograph for the load on 75 Q15 %. The trials are carried out with taking
into consideration 7y values in an amplifying path of a videocamera. During trials minimum AGC circuit amplification
is installed (fig. 6), then by iris turning the light in the photolayer plane is varied until achievement the output signal
values indicated in tab. 2. If the range of iris turning is not enough, then a neutral - grey colour-filter is used. Then
noise effective value on the camera output is measured via the weighing filter according to the recommendation
CCIR 567 (International radio consulting committee). Then similarly trials is carried out for maximum AGC circuit
amplification. The signal — noise ratios Yy, and W, obtained as a result of trials, are indicated together with the
light E,,.x and E,;,, for which the signals values, indicated in tab. 3, are achieved.

Table 3
Output power for want of various values y
Value y
A5 1,5 |55 |6 [,65 |7
Output
power, mV 60 |50 (40 |30 (10 |00

The technique of trials, described earlier, is reproduced in the developed equipment, but the measurements of
a signal are executed in digital form. Black and white sites with square some hundreds pixels are selected on the
universal test - table image. Then the results of signals mesuaring are averaged and accepted as levels of black and
white. Further a grey tone site of similar size is selected. The obtained array of signal measuring is processed via the
digital filter according to the requirements of the CCIR 567 recommendation and dispersion and effective value of
signal measuring are calculated. Then the signal - noise ratio Y is calculated.

The standard defines term «The Camera Sensitivity» as the light on the converter light - signal which is
necessary to generate a signal with defined amplitude and defined signal - noise ratio. Additionally term «The
Acceptable Image» is defined: the image created by a videocamera for low light , with a enough level of visibility
and defined level of a signal - noise ratio.

The standard installes the link between term «sensitivity», «the level of a signal» (usually 6 n1b) and a signal
— noise ratio. As sensitivity it is understood the light on the converter light - signal (without a lens) for acceptable
lowering of output video signal -6 a1b (0,5 £ 0,05) from a standard level 0,7 V. and maximum amplification by the
AGC circuit.

Also the term «sensitivity for full of video signal» is entered as minimum light, for which camera is able to
supply a standard level of video signal, and simultaneously a signal — noise ratio in the same conditions must be
indicated.

The further extension of qualitative features nomenclature, mesuared via the system, is connected with the
software development.

Avadparma HomuHanbHbid curdan  MakcumaneHoe
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