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Abstract

The aim of the present work is to propose a technigue for separation of bright
spots in TV-image background at low object signal 10 background Signal ratio. 1t is shown
that selection can be effected based on the from duration, using a differentiaring ¢ircuis,

In television control systems it is necessary 1o separate some obijects
from the surrounding background. Sometimes, they represent bright poInts in
the television image. Quite often, these objects are separated by the method
of amplitude selection. The methed is accomplished rather easily, but it needs
a high object-signal to background-signal ratio.

[n the paper, an approach i suggested for selection of bright point
objects in television images with small object-signal to| background-signal
ratio, even when Lhis ratio is less than 1. The object selection is based on
three parameters and can be accomplished quite casily.

According to [1], the television image is described by function I = [
(x, ), which cxpresses the image brightness in a point with coordinates (x,
y). In television systems, brightness is represented by the amplitude of the
videosignal u; (1),

If m the television transmitter, progressive monolayer scanning is
used, the videosignal of one series of the monolayer scanning may contain
pulses from different bright objects and look as shown in Fig. 1, where:
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Fig. 1 |

- bright point object; 2 - obicct with fuzi
object; 4 - point object of small brightness, ‘

y fronts; 3 - large-size

|
Let us assume that the pulse is obtained from a bright point object

given its duration Ty, front duration 1¢ and amplitude
conditions:

Tpmin<rpi'rpmax:
(1 ) Tmin < T < Tpmax .
Up 2 Upmim

According to conditions (1), bright point obje

Up satisty the following

cls may be selected by

applying the flow chart shown in Fig.2, where: 1 - front duration selector; 2

- amplitude sclector; 3 — pulse duration selector.

us{t) 1 1, (1) > 13(t)
|
Fig. 2

The assumed sequence of parameter sign insp
by the following reasons. In the process of select
parameter, the input signal is converted and part of the
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in it will be lost. Since front duration selection is the most difitcult, it is
reasonable that signal processing starts with it. In contrast o it pulse
duration sclection does not require information about the signal’s amplitude,
thereforc it can be done in the end of signal processing.,

Front duration signal selection can be most casily accomplished by a
simple differential RC circuit. Let us define the conditions for this selection
with predetermined time constant of the RC circuit and videopulse front
shape. With practically sufficicnt accuracy it may be assumed that the
videopulse [ronts have exponential form:

(2) () =U i {uy ) —e™ Y} when t2 0,
The output signal of RC cell will be:
(3) U =Ue™-eP Yy (B-1),

where: B =1/RC # 1,
With =1, the output signal is determined by the formula:

(4) up(t) = Uy 6™t/ v when t > 0.

Function uy(t) has maximum at:

(5) t=tImB/(B-1),B=1and
(6) t=174 , whenB=1.

From (3}, {4), (5) and (6), we shall cbtain the amplitude of output
signal:
(7 Up = Uy (e PPy ) 3.1y B2 1 and
(8) Uy =Ui/e~0370,,B=1.

The dependence of ratio Uy/U, on B is shown in Fig.3.
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Let us denote the background signals maximlﬂ'm amplitude by Uy For
these signals, B> Buax = Tene / RC # 1.

Then, when the background signal is fed up,
differential circuit will have the amplitude:

the output signal of the

(9) sz < Ulf ( e—ln[jmaxf(Bmax-I) _ c—ﬁnmxln{jmaxf{_[ﬁn ax-1} ) / ( Bmx -1 ) —
keUis .

From inequality (9) it is seen, that the front duration sclection task is
reduced to the easy-to-perform amplitude selection of si gnals at the output of
the differential circuit after the rule:

(10) T < Trmax , Ipu U < ky Uyy
|
Let us assume that RC = 14, i.c Bain = 1 and Fct us find the mmimum
amplitude Uy, of a pulse with front Tauwns providing for satisfaction of
condition (10). According to (8) and (10), we obtain:

U2 min = Ulmin fe= kal , O
Ul min = ki‘eUlf.

From these equations it is possible to find the minimum object-signal
to background-signal ratio for sclection of bright point objects:
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(11) Ulmin“"Ulfzkfe-

It may be shown that, by increasing B, the minimal object-signal to
background-signal ratio slowly decreascs, but simultaneously with it, the
output signal amplitude decreases, too. To obtain a large enough amplitude
Uz, 1t is reasonable to assume RC = 715 oo Then, the minimal
signal/background ratio will be:

Ui aain / U= 0,68 with Bmax =2
and
U1 mR / U” = 0,53 with Bmax =73,

It should be noted that the signals from back and front fronts of the
videopulse have different polarity, which should be accounted for in applying
rulc (10).

In the cases where the minimum amplitude U, of the bright point
object videopulse should be greater than Uy, rule (10) will change:

(12) TS T and Up>U, at U, >U,/e.

Thus, rule (12) provides for a simultancous selcction by front
duration and by amplitude.

Vidcopulsc duration sclection is no particular challenge; it may he
accomplished by any of the methods described in literature,

With satisfaction of condition (1), except for the bright point objects,
bright vertical or slanting lines in a TV image may be also sclected. The
selection of such objects is a rather difficult task, necessitating additional
pulsc analysis throughout several adjacent scries of the monolayer scanping,

Conclusions:

1. Conditions for selection of bright point objects by videopulse
within one serics of monolayer scanning are formulated.

2. Tt is shown that the [ront duration selection task may be
accomplished using a differential circuit.

3. Rules for selection of bright point objects are proposed.

4. 1t is shown that bright point objects can b:;g selected with a
signal/background less than 1.
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CEJIEKTHPAHE HA SIPKU TO‘{KOBIFI OBEKTH B
TEJEBH3NOHHO W30BPAKEHHNE

Baneumuna Ilexoea, Emun Hekio@
|

Pezionme |

Llenta Ha HacTosaTa paboTa € fa ce npemq'ncﬁ HAYHH 32 OTHENsAHE
Ha 5IPKA  TOYKOBH ODEKTH OT OKOJHHUS q:)orf B TENEBH3HOHHOTO
1300paXeHHe 1P MANKY OTHOLIEHUS Ha CUrHANA OT obexTa KbM CHTHANA
oT Qona, Tloxasano e, de cemexuusTa [IO MPOABIKHTENHOCT Ha
GpoHTOBETE MOXKE H2 Ce M3BBPINH 9pE3 M3NONBYBAHETO Ha nude-
peHuMpalna Bepura.
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