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DETERMINATION OF THE OPTIMAL PHASE AND MINIMUM TEMPERATURE
DIFFERENCE PERCEIVED

Background. Nowadays commonly used with thermal matrix detector. A common feature of
these thermal imagers have the opportunity to sample the signal in two directions, horizontal
and vertical. These imagers are sampled. It is therefore very important is the issue of
performance assessment of thermal imagers. This article examines the methods for
determining criteria to help evaluate the effectiveness of the thermal imager.

Objective — to study methods for determining the optimal phase thermal imager to help define criteria to help
evaluate the effectiveness of the thermal imager beyond the Nyquist frequency.

Methods. Based on the concept of minimum resolution temperature difference between the new
concept of the minimum temperature difference perceived that helps fulfill the objective.

Results. The equation that allows you to calculate the optimal phase depending on the spatial
frequency based MTF and angular size detector. Conclusions. The model thermal imaging system
allows to calculate the optimal phase depending on the spatial frequency based MTF and angular size detector. The
definition phase to determine optimum minimum temperature difference perceived, which in turn allows to evaluate
the efficiency of sampled thermal imagers beyond the Nyquist frequency.

Key words: minimum temperature difference perceived, minimum resolution temperature difference, the Nyquist
frequency, the optimal phase.
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Jisi 3Hudicennst inpopmayiinux empam npu homostomMyi 8 yMo8ax 6eauUK020 iHMepPsaLy sCKpaGoCnti 6 MeiCax
Kaopy, BUKOPUCIOBYIOMbCA MYAbMUNIIKAMUSHU, AOUMUBHUL | KOMOTHOBAHULL CNOCOOU peecmpayii 300paiceis.

Ipu xombinosarnomy cnocobi peecmpayii 300paxcerv npo8OOUMbCsL eKCNOHYBANHS C8IMIOUYMAUB020 CEHCOPa
uepes 3az0aneciob NoOYO0BAHY  HACMOMHO-6UOIPKOBY  (PIIbMP-MACKY ORMUYHO20 3006padicenHss 00'cekma
gomoepaysanns i 306pasicenHs eKpary pieHOMIPHOL ACKPABOCMIL.

Pospobrena npocmopogo-uacmomua mooens npoyecy Gopmysants 300padicents 8 yu@dposux omoxamepax,
Wo BUKOPUCMOBYIOMb KOMOIHOGAHUL CROCIO NOKATbHO2O YNpaeninHa ekcnosuyii. 3 moodeni 6uono, wo
EKCHOHOMEMPUUHA CUCTeMA IOKATbHO20 YNPAGIIHHA eKCHOZUYIEI0 6e3n0cepeorHbo 8NIUBAE HA Npoyec (hopmy8aHHs
300padICeHHs, 3MIHIOIUU C8010 MOOYIAYIUHY nepedamuy yHKyito, i onocepedKo8aHo, 3MIHIOIYU NAPAMEMPU, WO
6X00amMb y 8upazu 01 MOOYIAYIUHUX NepeddsarbHux @QYyHKYil Oiibuiocmi JNAHOK, 5AKI NpUlMAawmes yyacme )
Gopmyeanni 0aH020 300PANCEHHS.

Knrouosi cnosa: 300pasicenns, ekcnosuyis, inmepeai sicKpagocmi.

Beryn peectparopa 300pa)XeHHS, B Cy9acHUX (oToamaparax
Jlist 3HIDKSHHS BTpAT iHPOpMAIlii, SiKi BUKJIMKaHI [IUPOKO BUKOPHUCTOBYETHCS MOMEPETHS MTPOCTOPOBO-
HE BIANOBIIHICTIO JUHAMIYHOTO Jiana3oHy BXIJHOTO YyacToTHa (UIBTpallis ONTHYHOro curHanmy. DyHkuil
CUTHAIY (iHTepBaIy SICKPaBOCTI 00’€KTIB HAWMpOCTIIUX  (QINBTPIB  3a3BUYAil  BUKOHYIOTh
dbotorpadyBaHHs) JTUHAMIYHOMY Jiana3ony CKCIIOHOMETPUYHI  MPHUCTPOi, 10 3a0e3MeUyroTh
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3ardylmIeHHs ~ HU3BKUX ~ IPOCTOPOBHX  4acTOT
300payKeHHsI, SIKi B OCHOBHOMY HE HECYThb KOPHCHOI
inpopmamii. Ilpm  ¢ororpadysanHi B  ymoBax
BEJIMKOTO 1HTEpBAly SICKPAaBOCTI B MeXax Kajapy,
CKCIIOHOMETPUYHI TPUCTPOi IOBHHHI 3a0e31edyBaTH
KEepYyBaHHS  €KCIO3UIIE€I0 KOXKHOI  eJeMEeHTapHOI
JOUITHKM  Kaapy, ToOTo 3a0e3rnedyBaTd JIOKaJbHE
KepyBaHHS excro3uiiero. B ¢QortoanmapaTax, ki
OCHAIIeHi BiTOMHUMU €KCIIOHOMETPUYHUMU
HNPUCTPOSIMU 3 JIOKAJbHUM KEPYBAaHHSM EKCIIO3HIIIEI0
BUKOPHUCTOBYIOTHCS MYJIbTUILTIKATUBHUN, aJUTUBHUN
Ta KOMOIHOBaHMH crioci0 peectpairii 300paykerHs [1].

BukopucTaHHs MyJIBTHIUIIKATHBHOTO —CIIOCOOY
(criocoOy Hepi3Koro MackyBaHHS) [2] IPUBOAUTH 10
CHEepPreTHYHUX BTPAT B ONTHYHOMY KaHalli, MI0
BUMarae  KOpEKWii  pEeryiolovMx  eKCIO3HIII0
napaMeTpiB. 30UIbIIEHHS CBITJIOUYTJIMBOCTI IPUBEE
JO 3pOCTaHHs INyMiB, a 30UIbIICHHA eQEKTUBHOI
BUTPUMKH — JI0 TIOSIBU 3CYBY 300pa)XeHHS MPH 3HOMII
3 PYXOMHX HOCiiB. Bukopuctanus aINTUBHOT'O
cnioco0y (cmocoOy BigHiMaHHSA) [3] mae MOKIMBICTH
3MEHIIUTH e(QEeKTUBHY BHUTPHMKY 3aTBOpY, aie
NpUBEle [0 3HWKEHHS KOHTPAcTy 300paKeHHs
NpiOHUX eNEMEHTIB.

3acTrocyBaHHs KOMOIHOBaHOTO crioco0y
peectpamii  300pajkeHHS  JIO3BOJISIE  TIOJABUTH
Manoin(opMaIiiiHi HU3KOYaCTOTHI CKJIAZOBI CIICKTPY
BXIJJHOTO CHTHAQJIy, 3HU3UB NIPH IIbOMY BTpaTH Bif
3CyBY 300paKeHHS Ta 3MEHIICHHS KOHTPACTY IpiOHUX
netanen [4].

IMocranoBka 3anayi

Jlna BU3HAueHHS mapaMeTpiB KOMOIHOBAaHOTO
Croco0y  JIOKAJIBHOTO  YIPAaBIiHHS  EKCHO3HUINT
HEOOX1/THO PO3POOUTH MPOCTOPOBO-YACTOTHY MOJIEIb
MPOIIeCy peecTpaltii 300paKCHHS.

Meroto naHoi cTarTi € po3poOKa MPOCTOPOBO-
4acTOTHOI MoJieli Tporiecy (hopMyBaHHsS 300paKCHHS
y (oroamaparax, OCHAIIEHHH EKCIIOHOMETPUYHUMHU
NPUCTPOSIMH TP BHKOPHCTaHHI KOMOiIHOBaHOTO
CIOCO0Y JIOKAJIbHOTO KEPYBAHHS €KCIO3HUIII€IO.

IIpocropoBo-yacToTHa  Mojedb  Hpolecy
(popmyBanHs 300pakeHHss B (Qoroamapar mnpu
BUKOPHUCTAHHI KOMOiHOBaHOI O criocody

[TpocropoBo-yactoTHa MO/IelTb nporecy
(hopmyBaHHs 300paskeHHsT B (poTOAmaparax, OCHAIICHUX
eKCIIOHOMETPHYHUMHU ~ CHCTeMaMH 3 JIOKQJbHUM
VIPaBIIHHAM EKCIO3HUINEI0 KOMOIHOBAaHUM CIIOCOOOM
MPOCTOPOBOi  (iNbTparii  300payKeHHs, MOXe OyTH
pO3pobieHa HA OCHOBI MPOCTOPOBO-YACTOTHOI MOJEII
nporiecy (hopMyBaHHS 300paKeHHS B (hOTOTpadidyHmX
cucTeMax pPo3rysIHYTOI B [S].

dopmyBanHs 300paxkeHHs B (ororpadiuHii
CHCTEMIi, OCHAICHOT CKCTIOHOMETPUYHUM IPUCTPOEM
JIOKAJbHOTO KEPYBAaHHS CKCIIO3HUIIEI0, Ma€ Ha yBasi
IpoIieC MPOXOKCHHS 1H(OPMAIIIHOTO CUTHATY Bif
€JIEMEHTY PO3JUICHHS O IUIOLUIMHYU CBITIIOYYTJIMBOTO
CEHCOPY.
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Crpykrypa doTtorpadiuHoi cucreMu Moxe OyTH
BH3HaueHa [6] 3a ii immyascHuM Binryky A(X,)), mo

MOKa3ye pEeaki(ilo CHCTEMH Ha TOYKOBE JDKEPEso
BUIPOMIHIOBaHHSI (BILIMB O -IMITyJIBCY):

L(XJ) =6(X—§, y_n) >
e

L x=&y=nm
S(x_g’y_n):{o Xi&yin.

@yuKIis  poscioBaHHs Toukd h(x—E&,y—1)

MMOKa3ye, sIKa YaCTHHA 3araJlbHOI'O CBITJIIOBOTO MOTOKY,
OO0 YTBOPIOE 300paKCHHS TOYKH, TIaJa€ Ha
eJeMeHTapHYy IIOMAAKy dx-dy KpyXKa PO3CirOBaHHS
B Touti (x, y) [6].

[Ipu HASBHOCTI ONTHKO-CIICKTPOHHOTO KaHAIY Y
IUIOIIHMHI YyTJIMBOI TUIOINAIKU ONTHKO-CIEKTPOHHOTO
[IEPETBOPIOBAYA CICKTPY 3a JOMOMOTOI O0'€KTHBa
(hopmyeTbest 300pakeHHs, 10 OMKCYEThCS IHTErPaIoM
cynepnozuuii [7]:

Epmn (&) = [ [ LG ) B (6= &, y =) -dedy> D

Ac hOEK_
OIITHUKHU ONTHKO-CICKTPOHHOTO KaHaIY.

[lpu pmomymieHHi, IO CHCTEMa € MPOCTOPOBO-
iHBapiaHTHOIO (TOOTO BiJCTaHB 3aJICKUTH TITBKH BiJ

BiZICTaHi (x — &) u (y — T|) ), Bupa3 (1) moxHa
MPEICTaBUTH Y BUIIISAI 3rOpTKH [7]:

EOEH(x’y) = L(E.nn) * hno(E.nn) :

Jami  curHam  oOpoONAETBCS B ONTHKO-
SNIEKTPOHHOMY MEPEeTBOPIOBAYl CIIEKTPY, OCHOBHOIO
(hYHKII€I0 SIKOTO € TIEPETBOPCHHS OCBITICHOCTI Ha
WOro YyTNIWBIN IUIOMIAMI B PO3IOMALT SICKPABOCTI Ha
Horo expaHi, Nmpud 4YOMY JaHl pO3MOALTY IOBHHHI
nepeOyBaTH B PI3HMX CIEKTPaJIbHHUX [iarna3oHax. Y
3arajJbHOMY BHIIQJIKy BHPa3 JUIs SCKPABOCTI HAa €KpaHi
OITHKO-EJIEKTPOHHOI'O IIEPETBOPIOBAYA CIIEKTPY MAE
BUIJISIL:

(GYHKIIS pO3CIIOBaHHA INPHUIMAaIbHOT

Loy (€M)= Kl_[_[E()En En) hoen(E-8'm —ﬂ')dﬁdn’

Ae LOEH(Fv'an') ~  TPOCTOPOBHH  PO3MOJALT

ﬂCKpaBOCTi Ha eraHi OIITUKO-CJICKTPOHHOT'O

nepersoprosaua; K| — xoediuient mepexoxy Bix

ocsirienocti zo sckpasocti; /1, (E—&',M—n")

— (QyHKUiS pPO3CIIOBaHHS  ONTHKO-EJIEKTPOHHOTO
MepeTBOPIOBAYA.

ONTUKO-SNEKTPOHHUI TIEPETBOPIOBAY  CIIEKTPY
MOXKe OyTH BHUKOHAHHMH 3 BHUKOPHUCTAHHSIM PI3HHX
MIPUHIINTIB, HATPHUKIA, 3 BUKOPHCTAHHSIM
CKaHyBaHHS (QHAJOTIYHO TEJCBI3IMHUM CHCTEMaM)
abo  mapaienpHOrO  IEPEeTBOPEHHS  (QHAJOTiYHO
€JIEKTPOHHO-ONTUYHUX TIEPETBOPIOBAYIB).

300paXKeHHsI 3 EeKpaHy ONTHKO-EJIEKTPOHHOTO
nepeTBoproBaya CHEKTpY 3a JIONIOMOT'0I0
NPOEKLIIHOrO 00'€KTHBA MPOEKTYETHCSI HA ONTHYHY
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IUTACTUHY, CTBOPIOIOYM B i IIJIONMHI PO3MOMALT
OCBITJICHOCTI:
R S T, PR €
E()n(‘-f »17 ):KZJJL()En(f’n)'hno(é_g I/ )df dn

Ac Eon (‘f"a n ") -

OCBITJICHOCT] B IUIONIMHI ONTHYHOI mimactuny; K, —

IIPOCTOPOBUH  PO3MOJLI

KoeimieHT
OCBITJICHOCTI;

mepexojxy  BiI  SCKpaBOCTI 110
hyo(&'=E"n'-n")  — GbyHKIS

pO3CifOBaHHS MPOCKIIHHOTO OO'€KTHBY 1 JaHKH
po3dokycyBaHHS.

3acTocyBaBuy 0 BUpasy (2) nepeTBOpeHHs
®yp'e, MOXKHA NEPEHTH B YACTOTHY 00JIACTS!

Eon (V'X’V'y) = L(Vx=vy ) Topk (anvy)’
re Eon(v 'X,V'y),L(Vx,Vy) —  IPOCTOPOBO-
wactorni cniextpn Gynkuii £, (&"7") 1 L(x,y);
T

J (Vx’vy) — MOAYJIAIIMHA TepenaTouHa QyHKITis

OIITHKO-EJIEKTPOHHOTO KaHaIy.
[IpocTopoBuit po3momin
IIPOITyCKaHHS T(&",n") ONTUYHOI IUIACTUHU €

KoedirmieHTa

¢binbTp-Macka, sKka BIUIHBa€ Ha  MPOCTOPOBO-
YaCTOTHHUH CIIEKTP BXIJHOTO CHUTHAIy. Y 3arajibHOMY
BUTIAJIKy, BHpa3 JUIsI PO3MOMALTY OCBITJIICHOCTI B
IUIOIIMHI  CBITJIOYYTIMBOTO CEHCOpy Oyme Matu
BUIJISIL:

En33(§"an"):E1(§"a77")+Ez(gnan”)’
Je

0" = K, [ [ Lo (e, ) e (x = €%, y=")aixdy” )

+ o0 , 4
EE"0") = K. [ [ L e, ) - (x = &%,y ="y D
e K 35 K 4 KOe(IIieHT Mepexoy BiJ| sICKPABOCTI
no ocitienocti; hg(x—&", y—m") - dynkuis
PO3CiOBaHHS IpoIecy Mpu GOTOIHOMII.

®yp'e meperBopeHHs Bupaszie (3) i (4) mae
BUIJISIL:

E(V'.,V') =L(vx,vy)-Tz(vx,vy),

E,(v'.,v')= LKP(vx,vy)-Tz(vx,vy),
me E,(v',,v'), E,(v',,Vv'), L(vx,vy), Lyp (vx,vy)
- MPOCTOPOBO-YACTOTHI CIEKTPpU ¢byHKIiH
EE" "), E,@E"M") i L(x.y), Ly (x,»):
15 (Vx,vy) — MOAYILiHA TepenaToyHa (YHKIIiS

BChOro nmpouecy QororpadyBanHs 300pakeHHS Y
¢dotorpadiuniit CHUCTEMI, OCHAIIICHOT
CKCIIOHOMETPHYHOIO CHCTEMOIO JIOKaJIbHOTO
KepyBaHHS SKCIO3HULIEIO.

Tonmi mpPoOCTOPOBO-4aCTOTHHHA CIEKTp (QyHKIIT

El‘[33 (5",77") Ma€ BUIIIAL;

Em(v'x,v'y)=(L(vx,vy)+LKP(VX,V},))TZ (vx,vy)‘
[Ipomiec  peecrpamii  eixeMeHTa  PO3MALICHHS,
c(OpPMOBAHOr0 y IJIOIIMHI CBITIOYYTIMBOTO CEHCOpa
Mae BHUIIIAL:

Ny (v, v')) = (L(vx,vy)+LKP (vx,vy ))x

xT (Vx’vy ) “Thss (VX’VJ’)

>

AC  Ny,(v',v') — MPOCTOPOBO-YACTOTHUN  CIIEKTP
bymeuii Ny, (&0
Monynsuniiina — nepemarouHa  (QyHKIISL — BCi€l

(dororpadiunoi CUCTEMH, OCHAILIEHOT
EKCIIOHOMETPUYHHUM TPUCTPOEM JIOKATBHOTO KEepyBaHHS
CKCIIO3UIEI0, sIKa Ul MaluX BXiIHUX CHTHAJIB MPU
BIZTOMHUX MPHUITYIICHHSX PO3TIIIA€THCS JIIHIHHOIO, MOXKe
OyTm TpeicTaBieHAa AK JOOYTOK  MOMYJIMIHHMX
TiepeaTOYHuX (DYHKIiH Horo JTaHoK [5]:

L(v,, v) =%, v,.p). (%)

i=1

ne  T(v,,v,p) — MolynsuifiHa mepenaTouHa

¢bysaknais  (MII®) 1 -oi navku; p; CYKYITHICTB
napameTpiB I -oi JaHKM mepeiadi iHpopmarii, mo
BIUIMBarOTh Ha MIID.

[TpakTH4He 3acTOoCyBaHHS PiBHSIHHS (5) BUMarae
ypaxyBaHHS 3B’s13Ky MK POCTOPOBHMH 4aCTOTaMH B
IJIOMIMHI  CBITJIOYYTJIMBOTO CEHCOpPY Ta 00’eKkTa
¢dotorpadyBanus, mo oOymMOBIeHO KoedimieHTaMu
MacmTaOHOTO IIEPETBOPEHHS /11y, /M,

v, Vv.-H v, Vv, H

n X

v = s ;) s
: me f' g my2 f'

ne H — Bincranb 10 00’ekrta ¢pororpadysanss; f' —

(oxycHa BiicTaHb 00’ €KTHBA (oTOANIapara.
B3aeM03B’5130K MiXK HPOCTOPOBHMH YacTOTAMU
JUTSL OTITHKO-EJIEKTPOHHOTO KaHaIy:

o :L:Vx'H. v v, Vv,-H

X . > y - T
m, / kv m, f kv

5

' . .
e f oky — CKBIBAJICHTHA (dhoxycHa BiJICTAHBb ONTHKO-

€JIEKTPOHHOTO KaHally.
Jist TOYHOT'O CYMIIIICHHS
1 [ _ ]
HEOOX1HO BUKOHAHHS YMOBU f = f .

300paKeHHS

Ha puc. 1 mpezncraBiieHa IpoCTOPOBO-4acTOTHA
Mojiens  QortorpadidHOoi CHCTEMH, $SKa OCHAIIEHa
€KCTIOHOMETPUYHHM MPUCTPOEM JIOKAJILHOT'O
KEpyBaHHS  €KCHO3HUI€I0, SIKUA  BUKOPHUCTOBYE
KoMOiHOBaHMH  cmoci®  mpocTopoBoi  dimbTparii
300paxkeHHs, nae I (vx,vy) —  MOmyns  MiiHI
nepenarouni ¢pyskuii; S(v,,v )— CIeKkTp mymis; a —
armMocdepa, m — TypOylIeHTHa, p — pedpakuiiiHa; o —
npuiiMaNbHa ONTHKA; oa — abepauiifHuil 00’ €KTUB; 00
— nudpaxuiiHuii 00’ €KTUB; ch — CBITIOGUIBTP; pPh —
po3dokycyBaHHS; 3¢ — 3CyB; 60— BiOpamii; JI —
oKepeno iHpopmanii; Of — orpumyBay iHoOpMaIii.
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BUKOPHUCTOBYIOTh KOMOIHOBaHHWH CTHOCIO JIOKAJIBHOTO

YIpaBIiHHSA eKCIO3WIii. 3 Mojelni BHJIHO, MIO
AT, (v..v,) Tolvov,) b= T vov,) :
ar NV =" @ \er' CKCIIOHOMETPHYHA CHCTEMa JIOKAIbHOTO YIpPaBIiHHS
CKCIO3HIIIEI0 OC3MOCEPEIHBO BIUIMBAE Ha OLUIBINICTH
S \v.,v. S, \v.,v, : 3 5
alvov,) Amochepa v.v,) JaHOK, SIKi MPUIMAaIOTh Yy4acTh y (POPMyBaHHI JAHOTO

MOJANbIIOMY  MJIAHYETbCS  MPOBEACHHS
TEOPETUYHUX Ta EKCHEPUMEHTATbHUX OCHIKeHb
BIUINBY  KOMOiHOBaHOrO  cmoco0y  peecTparii
300pakeHHS 3 BENWKHM J[ialmla30HOM SICKPaBOCTI Ha
e(heKTUBHICTD 3HOMKH.

Jlxepeno indopmartii 4 k 306ng}<eHHH.
i

o= T vy, e T (v ) B 72 ()

«

=

<

N
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nporiecy (GopmyBaHHs 300paxkeHHs B (OTO, IO

VK 621.384.3

. A. IluBTopak

Hayuonanvnoii  mexunuueckuii  ynusepcumem  Yxpaumbvi
uncmumym”, 2. Kues, Ykpauna
[TPOCTPAHCTBEHHO-YACTOTHAA  MOJEJIb  TIPOLHIECCA  ®OPMHUPOBAHUA
N30BPAXXEHI A KOMBUUHUPOBAHHBIM CITOCOBOM

Jnst cHwKeHUsT MHQOPMAIMOHHBIX MOTeph NPpH (OTOCHEMKE B YCIOBHSIX OOJIBIIOrO MHTEpBaJa SPKOCTH B Ipeesax
Kajipa, UCTIOJIb3YIOTCS] MYJIBTUILTHKATHBHBIHN, aUTUTHBHBIH 1 KOMOMHUPOBAHHBIN CIIOCOOBI PErHCTPALINN H300paKeHHIL.
IIpy  KOMOMHHMpPOBaHHOM  croco0e  PErHCTpaluH  H300paKeHHiI  MPOBOAUTCS  DKCIIOHHPOBAHUE
CBETOYYBCTBHUTEIFHOTO CEHCOpA Yepe3 3apaHee IOCTPOCHHYIO YaCTOTHO HM30HMpaTelbHYI —(QUIBTP-MACKy
OIITHYECKOro M300pakeHnst 00beKTa GororpadupoBaHus n H300paKeHHs IKpaHa PAaBHOMEPHOI SIPKOCTH.
Paspaborana TPOCTPAaHCTBEHHO-YACTOTHAs MOJENb Iporecca (OPMHUPOBAHUS H300paKeHUS B IH(PPOBBIX
(doTokaMepax, HCIOIB3YIOIINX KOMOWHHUPOBAHHBIH CHOCOO JIOKAJIBHOTO YIpaBJICHUS SKCIo3uiuu. V3 monenu
BHJHO, YTO DKCHOHOMETPHYECKAs CHCTEMa JIOKAIBbHOTO YIPABJICHHS SKCIO3WIMH HENOCPEICTBEHHO BIHMSCT Ha
nporecc (GOpMHPOBAaHHS HW300pPAXKEHMS, HM3MEHAS CBOIO MOIYJLMOHHYIO IepelaToOYHyl0 (YHKIHIO, H

“Kueeckuii  noaumexnuyeckuil
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OTIOCPEIOBAaHO, M3MEHAS IapaMeTphl, BXOJIINE B BBIPAKEHHUS [UII MOIYJSIMOHHBIX MEPEAaTOYHBIXK (HYHKITHNA
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D. O. Pivtorak

National Technical University of Ukraine «Kyiv Polytechnic Institute”, Kyiv, Ukraine
SPATIALLY-FREQUENCY MODEL OF IMAGING PROCESS BY MULTIFUNCTION
METHOD

When photographing of objects with large range of brightness, some information may be lost. The main reasons for the
loss of information when photographing these objects are insufficient dynamic range of the input signal to the dynamic
range of the image detector. To reduce loss of the information when photographing in a large range of brightness within a
frame used multiplicative, additive and multifunction methods of image registration are used.

If multifunction method of image registration is used exposing the photosensitive sensor through pre-built frequency
selective filter-mask of optical image of the photographing object and images of uniform brightness screen is carried out.
Spatially-frequency model of imaging process in digital photocameras that use the multifunction method of local
exposure control is developed. From a model evidently, that the exposure system of local exposure control directly
influences on the imaging process, changing the modulation transmission function, and mediated, changing
parameters, that is included in expressions for the modulation transmission functions of most links that take part in
forming of this image.

Key words: image, exposure, dynamic range.
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3ACTOCYBAHHS AJTAIITUBHOI'O METOY JIJUDEPEHIIITHOI
EBOJIIOLIIT KOLII /11 PO3PAXYHKY OBF’€KTUBIB

Coxkypenxo B. M., byiinos 1. C.
Hayionanvnuii mexuiunuii ynieepcumem Yxpainu « Kuiscokuii noaimexHivHuu iHCmumymy,
m. Kuis, Ykpaina
E-mail: sokurenko2(@meta.ua, enekotrade(@gmail.com

Aemomamu3z06anuti po3paxyHox ONMUYHUX CcUCmeM 00 €kmugie¢ nompedye 3acmocy8anHs 6i0no8ioH020
npoepamno2o 3abesnevenns. B ocnogy makozo cneyianizoeanozo npocpamnozo 3aOesneuenHs ModiCymv Oymu
NOKAAOeHI  cyyacHi —aneopummu  2no6anvroi onmumizayii. B Oawii  pobomi uucenvHum MOOemO8AHHAM
00CIOANCYEMBbCA  HEeWO0OA8HO ONyONIKOBAHUN  adanmusHuil Mmemoo oOuepenyiinoi egomoyii Kowi, axuil
BUPIZHAEMbCS HASABHICIIO SHYMPIWHb020 MeXaHi3My adanmayii 080X napamempie-KoeiyieHmis KiacuyHo2o
Memooy Oughepenyitinoi esontoyii ma 3acmocysanHam po3nodiny Kowii 0na cenepysanusi HOBUX 3HAYEHL YUX
roegiyiecumis. Ompumani pesyibmamu niOmeepoNCcyloms me, Wo A0ANMUEHULl Memoo Ougepenyilinoi esomoyil
Kowi 0036015¢ cunmesysamu 008inbHy ONMUYHY CUCHEMY 3 3A0AHUMU GYHKYIOHATHUMU NaApaMempami ma
NPUUHAMHUM  Di6HeM KOpeKyii MOHOXpOMamuunux ma Xxpomamuynux abepayiiu. IIpooykmuenicmo cunmesy
ONMUYHOL CUCMEMU 3HAYHO 3A1edACUMb 6I0 CMPYKmypu cghopmosanoi oyinounoi gyuryii. Yac, saxuti nompiben 0
30ilICHEHHs A8MOMAMU306AHO20 PO3PAXYHKY ONMUYHOL cCUCmeMu 3 KilbKicmio noulykoeux napamempis oina 20, ne
nepeguuye oexinbka 200uH. Axicmb 300padicenns OmpuManux cucmem 00360J14€ GUKOPUCIOBYBAMU IX 3 ICHYIOUUMU
MaAMPULHUMU RPUUMAYAMY BURPOMIHIOBAHHS.

Knrwuosi cnosa: o06’ekmus, onmuuna cucmema, aoanmuguuil memoo oughepenyitinoi egomoyii Kouwi,
ABMOMAMU308AHUT PO3PAXYHOK, 2100ANLHA ONMUMIZAYISL.
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