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Abstract

In the present work a flow chart of vidicon sensitivity automatic control in TV-
sensor i3 proposed, which provides to achieve the maximal possible accuracy in
identification of bright point objects. The major system parameters are defined which
ensure system stability and speed.

In television coordinators determining the coordinates of bright point
objects, the usefal information is contained only in the videosignal they
produce. The other signals are noise signals preventing to achieve maximuom
acouracy in determining the objects’ coordinates. In application TV cameras,
with a view to more precisely transmit brightness relations, vidicon sensitivity
is regulated basced '
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on the average ithumination of the vidicon target. ﬂ] this case, the signals of
the brightcest obijccts are restricted, 1.c. with this type of automatic control of
vidicon sensitivity {ACS), the useful-si gnal to notse-signal ratio decreases.

Therefore, it would be more reasonable if vidicon ACS in television
coordinators was based not on the average target | illumination, byt on the
maximal amplitude of the vidcosignal in cach frame.Vidicon sensitivily in the
working area is a linear function of the signal slice| voltage Ug as shown in
Fig.1 [1]. Therefore, the maximal amplitude of the videosignal from the
bright spot object may be preserved by changing U depending on the
vidicon’s illumination E, as shown in Fig.2. |

The ACS system may be synthesized after the flow chart shown in
Fig.3, where 1 is the optical system projecting the object images on the
vidicon target. The videosignal obtained at the output of vidicon 2 is
amphified by vidcoamplificr 3 and and is fed 1o coordinator 4, where the
coordinates of the bright point objecct are determined. From 3, the
videosignal is fed (o the peak detector 5, whose charge time constant is very
small, as a result of which the output voltage reaches its maximum within a
shorter time interval than the duration of the videosignal from the point
object.

Uss min

Ern'[n Emax E
Fig. 2

Since the discharge time constant of peak detector Ty is big enough,
its voltage U, does not change essentially within one frame Ty. This voltage
is amplified in the direct-current amplifier 6 by the arf'1plifying coefticient K,

158




and is then averaged in the low-frequency filter 7, whose time constant T is
big enough (Te>> Tg).
In the considered flow chart, the amplitude of the output voltage of
the peak detector in a stable mode will be:
(1) Upo = UaKaKy,

The voltage amplitude of the signal slice will be:

(2) Us's = Uss max ~ Uvi(lKvaKa Kd = U&s max|” UvaKa Kd-

U\.rlrt U\;a

Fig. 3

From equality (2), the maximal amplifying coefficient of the direct-
current amplificr in the ACS may be determined:

(3) Ka max — ( Uss max " Usc min ) / Kdea min-

In the cases where K, is bigger than the coefficient obtained from
formuta (3), the ACS system will be unstable. Then, its oscillations could be
removed provided only the time constant obtained from formula (15) is very
big {2 - 3Tg). In this case, the system becomes so inert that it can not
respond to possible rapid changes in the obicct’s luminasity {e.g., changes
within time interval 3 - 5Tg).
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If the regulation characteristic of the tclev-i?;ion sensor (vidicon and
video amplifier), shown in Fig.4 is assumed linear, that it can be written in
the following way: |

|
|
(4) K= Kniin +a ( Uss - U\s min ):

where: K - the transmission coefficient of Lhri‘; television sensor;

o — the steepness of the control char;.allcteristics, and

(5) o= tg (P = ( Kmax - Kmi!h ) f ( Uss max - Us@ HHI )
<4
Ktn.’-\\' %
|
|
|
|
|
h [i
Kmln B |
‘ —>
USS min Uss max Uc:n
Fig, 4
Usually, the transmission band of the teleyision sensor is much

geeater that the transmission band of the ACS. There fore, it may be assumed

that the amplitude U,, varies simultancously with thF. change of the sensor
amplifying cocfficicnt, which is determined by Us, whose operating range is:
Ussmin < Ugs < Ugy e

In practice, in preliminary calculation, the following parameters
should be assessed: the transmission coefficient of thle television sensor, the

. . . |
range within which it should change, and the steepness of the coatrol

characteristics. Here, the following initial data is used: the possible change of

illumination of the vidicon target by the bright point object (it should not
R . ., . 4. . [dgs o g

exceed the illummation’s work range, indicated in the vidicon certificate) and

the range of voltage variation of the signal slice (also indicated in the vidicon

certificate).
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The output amplitude of the video amplifier will be:
(5) U =KE,

where E is the target illumination in Ix. Therefore, the maximal and

the minimal value of the transmission coctficient, accounting for the work of
the ACS, will be:

(7) Kmax = Uva min / Emin,
(8) I(min = Uys max [ Emax-

This cocfficient will change within the range:

(9) HK = Kmax " Bapin = ( Uvn muiEm:tx - U\'a maxEmin ) r‘(
EmuxEmiﬂ

Provided the frame frequency is great cnough, so that the ACS
regulation time T, is much greater than the frume time, ie. Twg »> Te [2],

with changing the object’s brightness, the voltage of the signal slhice will he
expressed as follows:

(10) Ua(t) = Ugsmax - KKEe™¥( 1 - ),

Since in television sensors the frame time is preset, the discharge time
constants of peak detector and filter may be represented in the following
way:

(1 1) I—pdd = aTﬁ' ' te= bTﬂ'a

whoere a and b are arbitrary positive constants.

From (10) and (i1), the voltage variation of the signal slice
corresponding to an illumination change of AE will be:

(12) AU&-(H) = KaKAEe"m( 1- evn.l!'n ) - 0’

where n = 1,2,3.. is the number of frames upon change of
iflumination by AE,
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The values of a and b are chosen by a compromise. The greater the
valuc of a and the smaller the value of b, the more 1‘::1pid1y will U, achicve its
stable value. With very great values of a the reactivity of the ACS system
decreascs, and with very small values of a, i beo;omcs unstable, whereas
within onc frame, the following incquality is fulfilled:

(13) AU < KK,AU,,.

From (6) and (12) it follows that the following conditions must be
satistied: '

(14) a<- 1/ K,
(15) b>1/In( 1-Ke").

So that the ACS system might preserve its stability &]_l;ld sufficient adaptivity,
Conclusion i
1. A flow chart of the automatic control system of vidicon sensitivity
at maximal illumination of the target is proposed. The system may be used in
television coordinators to determine the coordinates of various space objects.
2. An analysis is made and the major system !parzunelers are defined:
transmission coefficient and time constants.
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ABTOMATWYHO PET'YJIUPAHE HA
YYBCTBUTEJIHOCTTA
HA BUIUKOHA B TEJAEBH3HUOHEH JIATYNK
HA ABUOKOCMUYECKHA CUCTEMH 3A YIIPABJIEHHUE

Banenmuna I{exosa, Faun Iexos, | eopau Comupos

Pezrome

B nactosmara paGora e npemnoxena S10koBa CXeMa Ha CHCTEMA 32
aBTOMAaTUTHO PETYNHUPaHE YYBCTBUTEIHOCTTA HA BUAUKOHA B TEJICBH3HOHEH
AAaTHHK, KOATO IIO3BOJIABA MOCTHIEHE HA MAKCHMAIIHA BB3MOYKHA TOYHOCT
1p7 OUPENeNsHe Ha KOOPAWHATHTE HA APKH TOUKOBH ofektu. Onpenelenn
Ca OCHOBHMTC TapameTpu Ha CUCTEMaTa, KOUTO OCHMIypsBaT HeiiHata
YCTOWYHMBOCT U OBp30KieCTRHE.
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