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The analysis of analog and digital transformations for the sequences of video signals which enter the
information measuring system (IMS) as an input impact (which is an additive compound of practical
signals and noises) was held. The primary signal processing methods in the receiving channel of the
IMS which allows receiving authentic metering information about temporal and energy parameters of
signals in the present time scale, and moreover, to minimize error in their metering under conditions
of predefined uncertainty about the input impact qualities are displayed in the article. The
practicability of functional separation into temporal and energy branches of the IMS’s objective
function which points at the reduction of their analog and digital transformation’s influence on non-
linear phenomena that emerge in the IMS'’s receiving channel subsystem was substantiated.

Keywords: analog and digital transformation, evaluation of video signals’ parameters.

Introduction

The receiving channel of the IMS interacts with the video signals against the background of
additive noise interference and executes the following basic functions [1, 2]:

- detection of the video pulses in the additive compound with noise interferences under
predefined uncertainty of their characteristics [2, 3];

- filtering of signals and noises;

- analog and digital transformation of video signals into practical shape towards subsequent
receiving of metering information.

This subset of functions, being a compound of IMS’ objective function, can be described
algorithmically with the help of controllers as directed actions in the following enumeration:

E, is analog transformation of signals;

E, is detection of the practical signals in the input impact&(t, 4,S), where Ais the

intensity of the input impact stream, S are practical signals, t is the time interval;
E; is filtration of signals;

E; is informational transformation of the current information;
E,, 1s input impact delay;
Eg4 1s input impact differentiation altogether with signals which are standardized by

amplitude and duration;
E,, is digital-to-analog transformation (DAT);
E,, is analog-to-digital transformation (ADT);
E . 1s temporal selection of signals;
E ,; is analog and digital transformation of signals;
E,, is digital transformation of time intervals;
E,, is digital transformation of the energy parameters and signal characteristics;

E, is arrival at a decision about current evaluation of the time intervals.
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The cited complex of controllers is the basis for the formation of the described processes of
analog and digital transformation of signals.

Task setting

The objective function (OF) of the IMS’ receiving channel can be presented as two
interconnected branches: frequency/time and energy; each of which is described by the
corresponding complex of the controller equations.

Frequency/time branch embodies the following functions:

- adjustment of the IMS’ receiving channel with the input impact characteristics &(t, 4, S)

in the bandwidth AF,;, i.e.
Ui = B Bal(t, 4,S),AF 4]

- matching the detection processes with metering the current value of the video signals parameters
in time:

Up =E, IS A, S)]=S(t —7,,4,9)], 1)
where 7 is delay of the input impact in time;
- segregation of the detected signals from the input impact using the temporal strobing, i.e.
U;=E,U,)=E,[{Et —7,).4S]; 2
- analog and digital transformation of the video signals by duration, their standardization by
amplitude A(S):
Uy =Eaq(U3) = Exq[S(ti —7,), AS) = const]; (3)
- digital transformation of the parameters which were predefined by the time intervals:
Us = E,(Uyg) = B, Eag[S(ti —7,), A(S) = const],
parametric quantities which were received through the digitization of the analog quantities in the
real time with the pace of At, [4] are being used as temporal intervals, i.e.
Ey[Us(TI/I)] = f1/1 (Nl ’ Ata);
U6: E7[U5(T1/1)]_:ATM(N2'At9.); (4)
y[Us(Tk)] =7, (N;-At);

Ey[Us(Tc)] :fc(N4 'Ata)i

where the serial statistics are:
z, - impulses’ duration; 7, - value of their interval’s consecution; 7, - value of the

interpulse intervals; f“c - quantity for the consecution period of the series of impulses.

Energy branch of the OF embodies:
- detection of the video pulses in the input compound, i.e.

U7 = Ey[é:(ti;i"s)!AFo6] = Sir(t _ti ’ﬂ‘r’a = Hnop)1 (5)

where S;, is an i-signal of the r-object with the intensity of A, and the parameter of «ay,
a e A(S), i.e., the amplitude which exceeds the cut-off level 17

nop?

- differentiation of the input impact &(t, A4,S), which is being used as &(t,4,S) for the
formation of the cut-off level 17, [2]:

nop
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Ug = Eg [S(t, 2,5), AF 5] (6)
- differentiation of the standardized signals by amplitude and duration on the predefined level:
Ug = Egr (Ug) = Eqgr - Eag[S(ti —7,)]; (7

- analog and digital transformation of the signals’ amplitude:

Ui =E,,U3) =E,, -E. L& —7,),4,S].
Therefore the system of the controller equations could be used for algorithmization and
physical interpretation of the OF functions’ complex through appropriate processes.

Task solution

Since the implementation of detecting functions is primary (figurel, design a & b) as much
as the following standardization of the impulse signals by amplitude and duration (figure 1, design
c) it means that in accordance with the controller equations 5, 6 and 11

U1 =EaqU7) = ExqlSir (t -t 4y, a)’Hnop] ,
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Figure 1. Comprises of designs that illustrate the processes for detection and
transformation of the video signals
The structural subpattern for the video pulse detection can be presented the way it is in the
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figure 2.
The differentiator, being a part of the structural subpattern for the video pulse detection (figure 2),
embodies the formation of command control for the process of temporal selection of the impulse signals

out of the compound &[(t, A,, S, ), AFO(g'”l)] in accordance with the controller equation 7.

Input impact
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Figure 2. The structural subpattern for the detection of the video pulses

As a result the command impulses of short duration are being formed in the output of the
differentiator (figurel, design d) and they coincide with the front (durationz,) and the decline

(duration 7. ) by time position, as well as with their help one can guarantee the linking of the subpattern
for detection with the one for the temporal selection of video pulses as shown in the figure 3.
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Figure 3. The structural subpattern for the temporal selection of the video pulses

The delay 7, of the input impact &(t, 4, S) causes the processes of detection to adjust with
analog and digital transformation of the video pulses in time. The detachment from the compound
&(t, 4,S) of delayed video pulses (figure 1, design e) is carried out through the command T4
(figure 2) that initiates the controller E,. (figure 1, design f) which detaches the detected video

pulses through strobing the input compound (key, figure 3) within the duration of the temporal
strobe which isz.,,, =7, +7, (figurel, design f), in accordance with the controller equation (2)

as shown in the figurel design g.

After that one does the standardization of the impulses by amplitude and duration on the
assigned level in accordance with the controller equation (3) and using controlled integration
(sample and hold circuit (SHC), figure 3). The characteristic of the amplification path (which
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precedes the IMS) in standardization by amplitude of the impulse S;, is taken into consideration

and so are the conditions for spreading the signals in the external environment (direct visibility,
tropospheric spreading etc). The duration of the impulse for the linear path, in particular, is being
stardardized (defined) on the level of 0,5 As, i.e.

ay (Sir) = 7,,(0,54si,) .

The final standardization of the impulse S;, by amplitude and duration is being processed

by comparer (figure 3) from which output the impulses (figure 1, design i) proceed after the analog
and digital transformation as the strobe intervals to the input of the digitization control subpattern
by time (what is structurally presented in the figure 4).

Output signals of
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Figure 4. The digitization control subpattern by time
The output signals of the comparer (figure 1, design i) proceed to the differentiator (figure 4)
which forms the short duration impulses zand z,. in the output (figurel, design j), by analog with

the similar process presented in other subpatterns.

These impulses proceed to:

- the inputs of the initial setting of elements (“Reset”) for the temporal selection subpattern
of video pulses (figure 3);

- the “Reset” input of the inertial link (figure 4) which forms the impulse in the output as the
strobe interval for the transformation of the marked impulses’ duration from the given value to the
digital in accordance with the controller equation

U1r = Eag[Aoug, (74) Aoug, (7)1 (8)
With the help of the strobe intervals and impulses 7, the digital transformation element of the

given intervals (figure 4) forms their digital analogs as 7,;, 7', fk and fc in accordance with the
controller equation (4). The generator of the formulaic quantities {At,} is being synced by impulses
z, that halves the inaccuracy dispersion from the digitization of the temporal intervals [1]. The

defined information that was selected according to the digitization control subpattern by time (figure
4) is being stored in the random-access memory (RAM, figure 5) and after that, the search procedure
for values 7'y, and 7  is being executed. As a result there forms the tensions U ; and U g,

while the appropriate Ty, . and T, proceed to the input of the element that controls the

borderline bandwidth frequencies AF """V of the input filter (figure 2).

The overall structural pattern of the analog and digital transformations is presented in the figure
6 where the quantization procedure by level is being executed by the analog-to-digital converter [6].
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Figure 5. The subpattern for the adaptive bandwidth control of the analog input filter
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Figure 6. The structural pattern for the analog and digital transformations of the video pulse sequences.

Conclusion

The formalization of analog and digital transformation processes for the video pulse sequences
against the background of additive noise interferences and under predefined uncertainty of the input
impact characteristics while using the analytical and structural modeling of these transformations
allows to define the methodical approach to composing the functional and structural foundation for the
IMS’* receiving channel subsystem that will possess an enhanced interference immunity and
determination accuracy of the input impact’s parameters and characteristics in the present time scale.
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Giris effektlori xiisusiyyatlorinin aprior qeyri-miiayyanliyi zamam videoimpulslar
ardicili@inin analoji-diskret va ragamli dayisikliyi modellari

Faydali signallarin vo kiiylorin cominin qarisigi kimi giris effektlori soklinds informasiya-o6l¢ii
sisteminin (I0S) girisina dogru horokat edon videosiqnallarin analoji-diskret vo analoji-ragomli
doyisikliklorinin analizi aparilmigdir. Magalods real zaman miqyasinda signallarin miivoqgati Vo
energetika parametrlori haqqinda etibarli 6l¢ii malumatlar1 alds etmays, hamg¢inin giris effekti
xtisusiyyotlori haqqinda aprior qeyri-miioyyanlik soraitinds onlarin  6lgiilmasi  sohvini
minimallasdirmaga imkan veron [0S-iin qobul kanalinda signalin ilkin emal: {isullari
gostarilmisdir. I0S-iin analog-ragem ¢evirmolorinin onun gobul kanalmin alt sistemindo yaranan
geyri-xotti hadisalora tosirini azaltmaq iiciin 10S-iin mogsed funksiyasmin miivaggati Vo
energetika budaglarinin funksional boliinmasinin moagsadouygunlugu osaslandirilmisdir.

Acar sozlor: analoji-diskret dayisiklik, videosignallarin parametrlarinin giymatlandirilmasi.
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Mopesmn  aHAJIOTO-IMCKPEeTHBIX W IMQPOBBIX Npeodpa3oBaHMii  MOCIEI0BATEIbHOCTH
BU/ICOUMILYJ/ILCOB IPH ANPUOPHOM HEONPEAeJIeHHOCTH XaPAKTEPUCTHK BXOAHBIX BO3/1eiCTBHI
[TpoBeneH aHaIM3 aHAJIOTO-AWCKPETHBIX M AHAIOTO-IM(POBBIX MPeoOpa3oBaHUN BHICOCUTHAIIOB,
NOCTYMAOIMX Ha BXOJ HH(pOpMalnMoHHO-u3MeputenbHoi cucremsl (MMC) B BuIe BXOJHOTO
BO3JICIICTBUS KaK aJUIMTHBHAS CMECh IOJIE3HBIX CHTHAJIOB U IIYMOB. B cTrarhe moka3aHbl cocoObl
nepBUYHON 00paboTKH curHana B npueMHoM kaHasie M C, mo3Bosstomniie noiaydnTs JOCTOBEPHYIO
U3MEPUTENBbHYIO HH(POPMALIUIO O BPEMEHHBIX M SHEPreTHUECKUX MapaMeTpax CUTHaJIOB B pealbHOM
Macitade BpeMeHH, a TaKkke MUHUMH3UPOBATh MOTPELIHOCTh MX U3MEPEHUSI B YCIOBHSAX allpUOPHOM
HEOIPEISIICHHOCTH O CBOMCTBAaX BXOJHOTO Bo3feicTBUsA. (O0OCHOBaHA I1€7€COO00PAa3HOCTD
(YHKIIMOHAIBHOTO pa3JiejieHHs BpEMEHHOM 1 SHepreTuueckoil BeTelt 1eneBort ¢pynkimu MUC nns
CHIDKEHUS BIMSIHUS HX aHAIOro-UM(ppPOBOr0 mNpeoOpa3oBaHUS Ha HENUHEWHbIE SBJICHUS,
BO3HUKAIOLIME B nojicucremMe npuemHoro kanaina MNC.

Knioueswie cnosa: ananozo-ouckpemnoe npeobpazosaniie, OyeHusanue napamempos 8U0e0CUHAN08.
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