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The invention relates to a colour television
transmission system according to the preamble to Patent
Claim 1.

In the standarized colour television systems, a
non-linear distortion is effected at the camera side -
with the conversion of the tristimulus wvalues into
transmission primaries. This distortion is intended
to "precorrect" the non-linearity which exists in the
usual cathode-ray picture tubes and which leads to
a gradation distortion (gamma error). The principle
of such a known whole system is illustrated in Figure 1.

The colour stimulus specification of a picture
element to be photographed is represented by standard
tristimulus values Xﬁ, Yﬁ and Z1. The television
camera A (with filters FiR, FiG, FiB ) converts the
radiation picked up, linearly into the primary colour
signals ER01; EGOﬂ apd EBOa’ here assumed to be non-
dimensional. These are predistorted in accordance
with the relationships

/3. 1/y
Ey, = i Egq = Egor’7. 1/y (1)
»1 = Erot @1 = Feor’ "y Ep, = Epog
In which - |
Bpor+ Bgor® Baors Fgrr Bgr» Bpy € [05 1] @)

The predistorted primary colour signals iﬁﬂ' ER2'

ER3 are converted linearly, by mesns of the coder
matrix C, into a so-called luminance signal EYﬂ and the
chrominance signals EUﬂ and EV1‘ In the further
course (S), these signals are prepared for transmission,
transmitted and converted back, and are again availeble
gt the reproduction side as EY2’ EU2 and EV2' The
primary colour signals Epos Egp and Ep, are obtained
from these via the decoder matrix D to control the
colour picture tube F. In the standardized systen,
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the camera colour filters FlR, FiG, FiB are matched
to the reproduction fluorescent materials W ("phosphors™
PhR, PhG’ PhB) of the colour picture tube F. In
addition, the coder matrix and the decoder matric C
and D respectively, are inverse to one another. If
the luminance and the chrominance signals remain unaltered
during the signal processing, transmission and restoration,
the picture display standard t;istimulus values Xé, Y2
and z2 coincide with the original values Xﬁ, Yﬁ and Z1.
If the transmitted luminsnce or chrominance signals
are altered, this coincidence is disturbed.

Display faults result through alteration of the
chrominance signals. This corresponds to the known
fact that during the achromatic display of a colour
picture, a reduction in luminance occurs. This
reduction is particularly pronounced with high colour
saturations and with those colours which in any case
already have a low luminance, for example with the
colour blue.

It is the object of the invention to avoid or
to reduce this reduction in luminance.

This problem is solved by the invention characterised
in Claim 1. ~ Yurther developments of the invention
are described in the dependént Patent Claims.

In order to explain the invention more fully,
the problems are described by way of example with
reference to the drawings.

~ Figure 1 shows the arrangement of a colour television

system in principle,

Figures 2-4 show diagrams,

Figures 5, 6 show mod1f1cat10ns of Figure 1 according
to the invention,

Figure 7 shows a basic module,

Figure 8 shows the productlon of a chrominance

component EWW 2%
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Figure 9 shows the determination of the correction
gsignal AE_ by means of an approximation solution -
estimated value,

Figure 10 shows an approximation solution of the
first order,

Figure 11 shows an approximation solution of the
second order, -

Figure 12 shows a pipeline basic module,

Figure 13 shows an iterative solution by the
successive approximation method,

Figure 14 shows a system for storing colour television
signals and '

Figure 15 shows an embodiment of the invention
with an arrangement for storing colour television
signals. '

The conversion of the red, green and blue trans-
mission primaries ER1' EG1 and EB1 into the luminance
signal Ey, and the two chrominance signals Eyq and
EV1’ introduced during the standariz.tion of colour
television systems, had the object, apart from reasons
of compatibility with the alreédy existing black-and-

. white television systems, of splitting up the total
‘radiation into a component which essentially conveys

the brightness or luminance, and into further components
which essentially convey the colourfulness or chrominance.
The splitting up of a radiation into luminance and
chrominance is motivated by a characteristic o: the

human sense of sight which is indicated in Figure 2

with reference to the contrast sensitivity to chromaticity-
modulated and luminance-modulated grids; the spatial
frequency is plotted in pairs of lines/degrees in the
abscissge and the relative contrast sensitivity in
percentages in the ordinates (see, for example, H. Lang
"Farbmetrik und Farbfernsehen", Munich and Vienna 1978,
page 322). The curves BG, RG and H show the course
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of the relative constrast sensitivity for the pairs
of lines blue-yellow (BG), red-green (RG) and for
brightness (H). According to this, the resolving
capacity of the human sense of sight for differences
in colour is only 10% to 20% of that for differences
in brightness. The chrominance can therefore be
reproduced with a reduced bandwidth in comparison with
the luminance. This is the reason for the standard-
ized bandwidth reductions of the chrominance signals.
As a result of the signal processing in the plane of
the gamma predistorted signals, the bandwidth reduction
of the chrominance signals also leads to an influence
on the display luminance. The display luminance is
proportional to the tristimulus wvalue Yé. Y2 is
therefore also called relative luminance. Y2 is
composed of.the tristimulus values RE’ 62 and 32 in
accordance with the relationship:
Y, = bpR, + by G, + by B, with Yy, Ry, Gy, By, € [051] (3)

The factors bR’ bG’ bB depend on the standardized
- display colour stimulus specifications. The following
applies for them

FCC standard: by = 0.299; b,

EBU standard: bp = 0.222; bg = 0.707; by = 0.071
In both standards: by + by = by = 1 applies 4)

0.587; bB = 0.144
in the

In a2 manner correspoﬁding to (3), the luminance
signal is formed from the transmission primaries, for
éxample '

Ey, = 8p Egp + 8g Egp + 8 Epy With Epy, Ego, Epy £ [0:1] (5
In the FCC standard, the coefficients for the
transmission primaries were equated with those for the

tristimulus values, that is to say

8 = Pg» 85 = bg, ap = by

For the EBU standard, the transmission primary
coefficients where taken over from the FCC standard.

()
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The relationships (6) are only appfoximately valid
in the EBU standard. Since their validity makes the
effects of variations in the chrominance signals more
recognizable, it will be assumed for the further
examination. Hereinafter, the so-called colour-
difference signals :
Epo-Eyp = B Bpo-Eys = Ejy Egy-By, = Ey 7)
are used as chrominance signals.

Of the equations (7), two are linearly independent.
Apart from this,

ap * E'U.+ ap * E& + 85 * Eﬁ = 0 applies. (8)

The primed quantities in (7) and (8) are proportional
to the unprimed quantities in Figure 1. They differ
from them by the coefficients for the colour-difference
signals. With (5), (6), (7) and (8) and taking into
account the non-linear relationship between the primary
colour control signals and the tristimulus values
themselves according to Figure 1, (3) can be written
in the form

T, = apg(Byp¢ER)TY + ap(Byp+BR)Y + ag(By+E)Y (9

The non-linearity of present-day colour viewing
tubes is distinguished by y values between 2.2 and 2.8.
A sufficiently accurate approximation for the majority
of tubes would be a mean value of y = 2.5. This value
is therefore used as a basis for the later quantitative
evaluation.

It can be gathered directly from equation (9)
that the luminance is only conveyed exclusively by

_EY2 when the trivial cgse E62 = Eﬁa = Eﬁ2 = 0 is

present, that is to say there is achromatic transmission,
or when y = 1. It can be shown that for y # 1, the
luminance of the colour picture is reduced in comparison
with the achromatic picture. The present-day television
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standards are based on y values which are greater than 1;
they lead to an increase in the display luminance
through finite chrominance signal values. This fact
can also be interpreted as meaning that some of the
display luminance is transmitted via the chrominance
channel. _ _

In the cgse of a low-pass filtering, the primary
colour control signals become

Epo = Bypp, + By = Eppp, *+ Eyom

B = Byop, + Byp = Egop, *+ Byom (10)

Epp = Bop, + Eyp = Eppy, + Eyop

In (10), the low-pass filtered components are
provided with the index I ("low"); the differences
between the original signals and the corresponding
low-pass filtered signals have the index H ("*high").
As the right-hend sides of equation (10) show, a
correct control of the display unit is effected only
with regard to the low-pass filtered components, the
"highs" are underrepresented by Eyop With finite
chrominance. With high colour picture saturations,
this csn lead to consideraple luminance distortion.

Figures 3a and 3b show, illustrated in principle,
a comparison of the equivslent luminance signals of
a line for the standard colour-bar test picture without
and with chrominance signal filtration. The equivalent
luminance signal is combined with the relative display
Juminance through the reiatiohship

Eyogqu. = Y;/y (1)

According to a knowledge of the invention, the
compensation for luminance defects exists only in the
"highs", They can therefore be compensated by signal
height components which, with compatibility requirements,
can only be transmitted in the luminance signal channel.
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The corresponding additive component zﬂEY is superimposed
on all three control signals according to (10). A Ey
can be determined by equating the corresponding with

the relative desired lumingnce in asccordance with the
relationship

Y5011 = 8p(Ejop Byt AEy)T+ap(EByop +Eyy+ AEY)y
+aG(Bjoy+Eypt 4Ey)” (12)

with y = gamma.

- Equation 12 can be evaluated in various forms.
It has been found that with suitable estimation of
an initial value, an expansion with discontinuance
after the linear term already provides a usable
approximation solution. For the standard colour-bar
test picture, Figure 4a indicates the basic trend
of the compensation signal over a line period.
Figure 4b shows the whole NTSC or PAIL composite colour
signal modified by Ey. It shows that, in comparison
with the uncompensated case, the total signal limits
are exceeded only in the region of the dark spot signal,
If a limitation to the standard signal height is provided
here, the modified signal is compatible with the
existing television standards.

Figures 5 and 6 show basic circuit diggrams of

a colour television transmission system for generating
and using the correction signal for the purpose of
compensating the luminance defects, wherein, in addition
to the circuit illustrated in Figure 1, a correction
~ signal generating circuit KE or 36, 37, 38 and 39 is
provided. The correction signal liEY is generated
digitally (for example in the form of a computer) or
in an snalogue manner in accordance with equation 12 in
these circuits and is added to the luminance signal
in an addition circuit ("+" or 40). The correction
signal can only be obtained with a known "desired



-8 -

state". This is known only at the camera side.

By means of correction signals which are trans-
mitted in the luminance channel of picture transmission
systems usual today, luminance defects can be compensated
which result from low-pass filtering of the chromlnance
signals. As a result, with regard to the display
luminance, & similar effect is achieved as by a linear-
ization of the camera/transmission/display system in
such a manner that the gamma precorrection is carried
out immediately in front of the cathode-ray picture
tube. The precompensation method described so far
can also be made compatible with the present-day
standardized signal-processing and transmission technique.

In Figures 5 and 6, either signals EUﬂ and EV4
from the output of the coder matrix or, as an alternative
to this (Figure 5), signals Epqs Bgqs Epq from the
input of the coder matrix are fed to the correction
signal generating circuit.

The obtaining of the correction signal L}EY is
effected '

a) Approximation solution for y = 2...3
Estimated value:

Evs = Eyoggu.so1l ~ Pyodqu.ist (13)
Linear spproximation obtained by means of E&EYS

- Y (
AEY1 = L\EYS 8011 EYS (14)
* -1
.y (EY2 + AEYs)
Improved approXimation solution:

[iéoll Y(§Zst] 2 | (15)
v E_Y2+ AEYs + (EY2+AEYS -ﬂ

A By = AEYS

or

. [Ysoll I(E, )] * 2 |
AEY AEY_ * y * [EY2+ AEYsj y/2 ’ (16)

b) For example iteratively from equation 12.



-8,

or _9_

Successive approximation method

The value ASEy sought in equation 12 can be
determined on the principle of the successive approximation
method, during the A/D conversion. The compensation |
value AE_ is represented by an n-bit word in the form
of 2's complement numbers. The individual bits of
this word are checked iteratively.
Newton Method

The compensation wvalue ZSEy sought is determined
iteratively according to the following formula.

. rae (1)
Ae, ) ag ) . X
Y b 4 f"(AEy(i))

AE (i): The AE value of the 1%0 jteration step

f(AE ) = ag(E+E + OF )-‘/' + ap(E +E_+AE_ Y

+aG(Ew+Ey+Z&Ey) - o011
e AEY _Af(AE)
4 dAE
y
Figure 6 shows a detail of a colour television

transmission system according to the invention with

an arithmetic-logic unit for producing a lumingnce
correction signal CSEy. The luminance signal E

and the chrominance signals Eu1 _—p which are supplied
by a television camera are fed to a processing stage 35.
The luminance signal Ey2 and the chromingnce signals

u2 vo? which appear at the outputs of the processing
stage 35, are fed to the tramsmitter. Both the input
signals and the output signals of the processing stage
35 are fed to A/D converters 36 and 37 respectively.

The outputs of the A/D converters 36, 37 lead to &
corrective arithmetic unit 38, the output signal of which
is fed, via & D/A converter 39, to an adder 40 and is

added to the luminance output signal Ey2 of the processing
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stage 35. The output signal of the corrective arithmetic
unit 38 represents a correction signal AEy.

Figure 7 shows a basic module 12. Four signals,
which are a luminance signal e_ and three chrominance
signals €c1? ©g2r ©o3 are fed to this basic module 12.

By means of adders 1, 2, 3, the luminance signsl e
is added to each chrominance signal €oqt €oot ec5.
The output signals of the adders 1, 2, 3 are separately
raised to a higher power, weighted and added. - The
weighting factors of the circuits 4, 5, 6 for raising

to a higher power may be different; the power preferably
corresponds to the gaemma predistortion ¥ . The raising
to a higher power and weighting of the individual sums
can be effected by means of lock-up tables for example.
4 further possibility is the use of a digital arithmetic
unit. The adder 7 delivers the output signal of the
basic module 12.

Figure 8 shows a circuit arrangement for producing
a composite chrominance component E_=e The chrominance

W ¢3°
components E =€,q1 E =e,, are each fed to a weighting

stage 8 or 9urespect¥vely, of which the output signals,
when added, give the composite chrominance component
E,- The chrominance component Eu'is weighted with
-¢1/¢c3, the chrominance component Ev is weighted with
-c2/c3. For the EBU standard, c¢1 = bB, c2 = bR and
c3 = bG results. Yor the FCC standard c¢1 = 8ps
c2 = aps c3 = 8, results.‘

Figure 9 shows a determination of a correction
signal Z)Eys by means of an approximation solution
of zero order, an estimated value method. The luminance
signal E_, the chrominance components Eu1; Ev1 appearing
before the processing stage 35, and a chrominance
component qu composed of these are fed to a first
basic module 52. The luminance signal Ey and the

chrominance components Eu2’ Ev2 appearing after the

J
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processing stage 35, as well as a chrominance component

sz composed of these two chrominance components are
fed to a second basic module 51. The actual luminance
signal Yigt @ppears at the output of the basic module
51; the desired luminance signal Y5011 2PPears at the
output of the basic module 52. The actual luminance
signsal Tist is inverted and raised to the power of

17¢ . The desired luminance signal Yso11 is raised
to the power of 1/ . Added together, the two signals
provide a luminance correction value AEys'

Figure 10 shows a determination of a luminance
correction signal ZSEy1 by means of an approximation
solution of the first order. The module 34 corresponds
to Figure 9. The luminance signal Ey and the correction
signal AEys from Figure 9 are fed to an adder 16.

The sum E +£§Eys is fed to a further basic module 56.
Furthermore, the chrominance components Eu2’ Ev2 _
after the processing stage 35 and the chrominance signal
sz composed from them, are fed to the basic module 56.
The output signal Y(£>E53) of the basic module 56 is
negated and fed with the output signal Ys011 of the

"~ basic module 52 to an addition stage 19. The luminance

signsl Ej '+AEys is weighted with 1/¢“ and raised to
the power of (1 =¥ ). This signal is fed to a
multiplier 20. Furthermore, the output signal of the
addition stage 19 is fed to the multiplier 20. The
output signal of the multiplier 20 is added to the
luminance correction signal J&Eys and the result is

a luminence correction signal AE_.,.

Figure 11 shows & determination of & luminance
correction signal AEy2 by means of an approximation
solution of the second order. The corrected luminance
component Ey +15Eys of the first arithmetic unit 34

is raised to the power of'(y'-1) and weighted, exponentiator

23, and added to itself 26. The addition 26 is then
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weighted with the gamma predistortion ¥ » 27 and fed,
with the addition 25 of the weighted output signal
Y(ZSE g) of the third basic module 56 and of the
_ de81red luminance value Y soll? to a divider 28. The
output signal e1/e2 of the divider 28 is added, 29,
to the output signal AEy of the first arithmetic unit
34, The result is a correction signal ZXEya of a
third arithmetic unit. _
Figure 12 shows the construction of a pipeline
basic module 30 such as is used, for example, for the
iterative solution by the successive approximation
method. The luminance signal e y2? the chrominance
components ec1’02 ¢3! a 1um1nance component €so of
a previous processing stage and a clock pulse T are
fed to a register 32. The register 32 is loaded
with the clock pulse T and the information loaded
by the preceding clock pulse T is read out. Thus
the information is delayed by a clock pulse T.
Accordingly, the outputs of the register 32 correspond
to the inputs of the register 32. The luminance
signal e y2 is fed to an adder 31 to the second input
of which an iterative correction value A is applied.
The output of the adder 31 leads to the luminance
input ey of a basic module 12. The chrominance inputs
301'02’03 of the basic module 12 are connected to the
corresponding outputs of the register 32. These
outputs are simultaneously outputs Ac1,02,c3 of the
pipeline module 30. The output of the basic module
12 leads, on the one hand to the output Aist of the
pripeline basic module 30 and also to inputs of an
n-bit comparator 33. The numbexr of inputs of the
" n=bit comparator %3 corresponds to the number of bits
~in the spplied signals. Purther inputs of the n-bit
comparator are connected to the delayed luminance
component g0 which, at the same time, is the output
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luminance component Aso of the pipeline basic module 30.
The n-bit comparator 33 delivers a non-inverted comparison
result VA and an inverted comparison result VI as
output signals of the pipeline basic module 30.

Figure 13 shows a circuit arrangement which
realizes an iterative solution by the successive
approximation method. The desired lumingnce wvalue
Ysoll.Of the first arithmetic unit (Figuré 9) is fed
to the input €50 of a first pipeline basic podule 42,
The luminance component E_ and the chrominance components
Eu2’ Ev2’ as well as the composite chrominance component
Ew2 are fed to the corresponding inputs ey2’ ecﬂ;c2,c3
of the pipeline basic module 42. The iterative -
correction value A is set to zero. The non-inverting
output VA of the n-bit comparator (33) is connected
to the (n-1)th input D _, of the register 41. The
inverting output VX of the n-bit comparator 33 is
connected to the other inputs D , D, 5...D, of the
n-bit register 41. The outputs A of the register 41
deliver the iterative correction value A (n~bit value)
for a following pipeline basic module 43, the inputs
of which are connected to the outputs of the preceding
pipeline basic module 42. The inverting output an of
the first register 41 is connected to the input Dyo
of a following register 46; the non-inverting output
An of the first register 41 is connected to the input
D, of the following register 46. The luminance and
chrominance inputs of the following pipeline basic
modules 44..45 are each connected to the corresponding
outputs of the preceding pipeline basic modules.

From the second pipeline basic module 43 on, the
inputs Dn-m - m, counting from register 46, being the
stage of the particular register - of the registers
46...48 are connected to the non-inverting output VA
of the n-bit comparator 33. The following register
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inputs Dn, n-1...q_fre connected to the preceding
register outputs: An, An,n-1...n-n as follows: the
inverted output ZY; is connected to the inputs D _,_ .3
the non-inverted outputs 4 are connected
to the inputs n,n~1...0-m"

With an accuracy of eight places for example,
this iterative method requires eight pipeline basic
modules and eight registers. The accuracy of the
iteratively determined correction value found is +
1/2 bit with this method, which works in real time. .

Luminance defects which result through low-pass
filtering of the chrominance signals are compensated
by a broadband correction signal zﬁEy, which is super-
imposed on the regular luminance signal Ey, by the
method according to the invention explained above.

The correction signal AE_ is formed at the transmitter
side and added to the regular luminance signal Ey.

The reason for this is that only at the transmitter
side are the necessary signals for forming the correction
signal AE_ present or known. In order to generate
the correction signal AEy, according to Figure 4 for

- example, the luminance signal E_ as well as the colour
difference signals not low-pass filtered and the low-
pass filtered colour difference signals are needed.

An example of application according to the invention

in the field of storing colour television signals

is given below. -

Figure 14 shows a known system for storing colour
television signals. The transmitted colour television
gsignals are split up, in a'processing circuit 61, into a
luminance signal E_ and chrominance difference signals Ey
E,. The chrominance difference signals E,, E, are fed,
via low-pass filters 62 and 63 respectively, to a recording
circuit 64 where they are prepared in a suitable form. . The

luminance signal Ey is likewise fed to the recording

n,n~-1...n-m
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circuit 64. The output signal of the recording
circuit 64 is recorded on a storage medium 65, for
example magnetic tape or video disc, and during re-
production is processed in a following reproduction
circuit 66 for the subsequent further processing stage 67.
Figure 15 shows an embodiment of the invention
in an arrangement for storing colour television signals
which, in addition to the circuit elements given in
Figure 14; contains a circuit 68 for producing a
correction signal A" . In order to produce the -
correction signal ZSEyw, the chrominance signals Eu’

E_ and the luminance signal E_ from the prqcessing‘circuit
61 as well as the output signals of the low-pass filters

62, 63 are fed to the circuit -68. The correction
signal 43Eyw produced is added to the luminance signal

E_ in an addition circuit 70 and the signal thus obtained
is fed to the recording circuit 64.

In the existing colour television systems, the
non-linegr transmission characteristic of the picture
tube is compensated already during the filming; in
this case it is a question of the so-cslled gamma

" predistortion. Because of this predistortion, luminance

information is also transmitted in the chrominance

difference signals E,» E,.
During the storage of colour television signals,

. the colour television signal is first split up, in

the processing circuit 61, into & luminance signal

Ey and two chrominance difference signals Uﬁ, Ev’ Since
the human sense of sight is considerably more insensitive
to chrominance-modulated structures than to luminance-
modulated structures, the chrominance difference signals
E,» E, are low-pass filtered in order to save storage
space. This is done during use at home after reception,
that is to say at the display side. Because of the
low-pass filtering 62, 63 of the chrominance difference

signals Eu' Ev’ the display luminance Ey is additionally
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influenced. This influencing is compensated by the
correction signal L&Eyw which is generated exclusively
at the display side. The correction signal AE

is produced in the correction circuit 68 from the
luminance signal Ey, the low-pass filtered and the
non-low-pass filtered chrominance difference signals

UuL’ EVL’ Eu’ Ev‘ The influencing of the disp;ay
luminance E_ is compensated by addition of the correction
signal Z&Eyw to the display luminance Eg.

In the case of non-low-=pass filtered chrominance
difference signals Eu, Ev’ on the assumption of the
so~-called colour difference signals

EL. = Eg -'Ey Ev‘ = ER - Ey Ew' ='EG - Ey
in which the signals Eu', Ev' and Ew' differ from the
signals Eu’ Ev and Ew by the corresponding coefficients:

N 1 ¥
Y011 = aR(Ev+Ey) + aG(Ew-Eyf('+ aB(Eu -Ey)
applies for the desired luminance Ysﬁll'

Because of the low-pass filtering, however, the

filtered chrominance difference signals EuL’ EvL are
present and therefore:

Y, . = ap(E 4B Y + ag(E (+E_) ¢

st R*™VL 7y GV WL Ty

applies for the actual luminance, wherein the quantities
provided with an “"L" gre intended to represent the
low-pass filtered chrominance signals. The factors
2py 8¢ and ag represent the corresponding coefficients
for determining the luminsnce from the colour stimulus
specifications of the picture tube. Particularly at
places where the chrominance'changes, these two luminances
Y Y o1y are not the same. The correction component

ist* “sol e )
E  4g therefore added to the luminance signal Ey

V’+ aB(EuL+Ey)

to correct the error which occ?fs. Thus: 7~
Y _
is‘bkﬁmp = aR(EVL + Ey +AE3‘W) + aG(EWI: + Ey +AEyw)
: r—=
+ aB(EuL + Ey +4§Eyw)
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results for the actual luminance.

The determination of the compensation component
can be determined

1) iteratively from the relationship
Y

Yist;komp = *so0ll
or
2) be effected by an approximation solution according
to
2.1) '
14 e
Eyw o1 = Taay) (Tyst)
2 a)
A - B Too11 ~ Yistkomp(By * Ay 1)
*
(Ey * "'Eyw s1
2.3) |
2+ Y -Y (E, + AE )
- soll istkomLEy yw s
AEyw 83 Eyw g1 *

-1
v ((Ev + EBrugrt (Ey +AEyw s‘!) }
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Claims .

1. A colour television transmission system for
transmitting and receiving luminance signals and
low-pass filtered chrominance signals, characterised
in that, in order to avoid luminance defects during the
reproduction, before the transmission over g bgnd-
limited channel, a correction signal (A Ey; AEy"),
which is obtained from signal height components and
which is produced on the one hand from input signals
(ER1’ Egqs EB1) or output signals (Ey1, E'yqo E'v1)
of a coder matrix (C) and low-pass filtered chrominance
signals (E'UﬂL’ E'VﬂL) or on the other hand from the
luminance signals (Ey; Ey1’ y2) and chrominance signals
(Eu1, v, u2, vob Eu, v, ul, vL) delivered by the
camera system before and after a processing stage.(35;62,63),
is added, by means of a signal processing circuit (KE,
38, 68), to all three control signals of the luminance
signal (!éoll)-to be transmitted.

2. A colour television transmission system according
to Claim 1, characterised in that the total luminance
signal (Iéoll) satisfies the formula

Tson1 = 2p(Elay, +Eyp +OEy)+ap(Eioy +Byy +AEp)T
+ 8g(Epy, + By + AT

3« A colour television transmission system according
to Claim 1 and/or Claim 2, characterised in that the
signal processing circuit (XE, 38, 68) is a corrective
arithmetic unit (38), that the luminance signal (EY)
and chrominance signals (Eu, v) delivered by the camera
system are digitalized before and after a processing
stage (35) and supplied to the corrective arithmetic
unit (38) and that the correction signal determined by
the arithmetic unit (38) is added (40) to the luminance
signal transmitted.
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4. A colour television transmission system according
to Claim 3, characterised in that the arithmetic unit
(38) contains one or more basic modules (12, 51, 52, 56).

5. A colour television transmission system according
to claim 4, characterised in that, in the basic module
(12, 51, 52, 56), the luminance signal (e ) is added
(1, 2, 3) to each of three chrominance components

(egqs €20 ecB)‘

6. 4 colour television transmission system according
to Claim S5, characterised in that each sum is raised
to a higher power and weighted (4, 5, 6). '

7. A colour television transmission system according
to Claim 6, characterised in that these sums raised
to a higher power and weighted are added (7).

8. A colour television transmission system according
to Claim 3, characterised in that the arithmetic _
unit (38) comprises one or more circuit arrangements
(Figure 8, 49, 50) for producing a composite chrominance
component (Ew, 305).

9. A colour television transmission system according
to Claim 8, characterised in that a composite chrominance
component (ec3 = Ew) is produced from the chrominance

components (ec1= a? 302=Ev) (Figure 8).

10. A colour television transmission system
according to Claim 9, characterised in that, in order
to produce the further chrominance component (e ),
the chrominance components (e s © 2) are dlfferently
weighted (8, 9) and added (10) . -

11. A colour television transmission system according
to any one or more of the preceding Claims 3 to 10,
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characterised in that the luminance component (Ey)
together with the two chrominance components (Eh1, Ev1)
which were branched off before the processing stage,
and a chrominance component (qu) composed therefrom,
is supplied to a first basic module (52), the output
signal of which represents a desired luminance value

(¥so127°

12. A colour television transmission system according
to Claim 11, characterised in that the luminance component
(E_), together with the two chrominance components
(Eu2’ Evz) which were branched off after the processing
stage and a chrominance component (Ew2> compoged therefrom,
is supplied to a second basic module (51), the output
signal of which represents an actual luminance value

(Tist)e

15. A colour television transmission system
according to Claim 12, characterised in that the
output signals of the two basic modules (51, 52) are
raised to a higher power, weighted (53, S4) and supplied
to an addition stage (55), the output signal (A Eys) of

" which is the output signal of a first arithmetic
unit (34) (Figure 9).

14. A colour television transmission system
according to Claim 13, characterised in that a corrected
luminance component (Ey +£X§ys), which consists of the
sum of the output signal (L&E%B) of the first arithmetic
unit (34) and the luminance component (E_), is supplied
to a third basic module (56), that the cgfominance
components (Euz' Eva) which are branched off after the
processing stage (35), and the chrominance component
(Ewe) composed therefrom are supplied to the third
basic module (56), and that the output signal (y(£>Eys))
of the third basic module (56) is negated (18"7(£‘Eys))'
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15. A colour television transmission system
according to Claim 14, characterised in that the
output signal of the first basic module (52) is added
(19) to the negated output signal (-y(& Eys)) of the
third basic module (56) and multiplied (20) by the
corrected luminance component (Ey+13Eys) of the first
arithmetic unit (34), which has been raised to a
higher power and weighted (17), that the output signal
of the multiplier (20) and the output signal (A Eys)
of the first arithmetic unit (34) are supplied to an
adder (21), the output signal of which represents the
correction signal (ZSE%1) of a second arithmetic
unit (Figure 10).

16. A colour television transmission system according

to Claim 14, characterised in that the corrected
luminance component (Ey+ AEys) of the first arithmetic
unit (34), raised to a higher power and weighted (23),
is added to itself (26), that the sum is weighted (27) .
and supplied, together with the sum (25) of the weighted
output signal (y(ZSEys))of the third basic module (56)

-and of the desired luminance value (Ysoll)’ to a divider

(28), of which the output signal (e1/e2) added (29)

to the output signal (lLEys) of the first arithmetic
unit (34) forms a correction signal (ALEya) of a third
arithmetic unit (Figure 11).

17. A colour television transmission system
according to any one or more of Claims 3 to 16,
characterised in that a pipeline basic module (30)
comprises  a register (32), an n-bit comparator (33),
a basic module (12) and an adder (31) (Figure 12).

18. A colour television transmission system
according to Claim 17, characterised in that the
luminance component (eyz), the chrominance components



RN O

- 22 =

(ec1’2), the composite chrominance component (ec3)’

a luminance component (eso) from a previous processing
stage (12) and a clock pulse (T) are supplied to the
register (32).

19. A colour television transmission systen
according to Claim 18, characterised in that an output
signal (4_,), which corresponds to the luminance
component (eyz) of the register (32), on the one hand
is an output signal ( ) of the luminance component -
of the pipeline basic module (30), and on the other
hand is added to an iterative correction value (A )
determined from the preceding stage to form an iteratively
corrected luminance component (eyA)'

20. A colour television transmission system
according to Claim 18 or 19, characterised in that
the output signals (Ac1’02’65) of the pipeline basic
module (30), which correspond to the chrominance
components (ec," 02) and the composite chrominance
component (ec3), are supplied together with the iteratively
corrected luminance component (eyA) to a basic module
(12), the output signal of which represents an iterative
actual luminance value (Aist)‘

21. A colour television treansmission system
according to Claim 20, characterised in that the
output signal (Aso) of the register (32), which corresponds
to the desired luminance value (eso)’ on the one hand
is an output signal (Aso) of the pipeline basic module
(30) and on the other hand is supplied, together with
the iterative actual luminance value (Aist)’ to an
n-bit comparator (33).

22. A colour television transmission system
according to Claim 21, characterised in that the n-bit
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comparator has two one-bit logic outputs (va,VE)which
are inverted in relation to one another.

. 23. A colour television transmission system

according to Claims 11 and 22, characterised in that
a fourth arithmetic unit (Figure 13) has the following
construction:

the desired luminance value (7éoll> is supplied
to the input of a first pipeline basic module (42),

the luminance component (E_) and the chrominance
components (Euz'Evz) as well as the composite chrominance
component (sz) are supplied to the corresponding inputs
of the pipeline basic module (42), .

the iterative correction value (A) is set to zero,

the non-inverting output (VA) of the n-bit comparator
(33) is connected to the (n-1)th input (Dh_1) of the
register (41),

the inverting output (VA) of the n-bit comparator
(33) is connected to the other inputs (D,, D,_s5e«.D, )
of the n-bit register (41),

an output (A) of the register (41) delivers
an iterative correction value (/) for a following
pipeline basic module (43), the inputs (ey2’ ec1,c2,c5,so)
of which are connected to the outputs of the preceding
pipeline basic module (42),

the outputs of the first register (41) are comnected
to the inputs of a following register (46),

and there are as many stages present as the
accuracy of the iterative correction value (A ) requires.

24. A colour television transmission system
according to any one or more of Claims 1 to 23, characterised
in that the transmission is effected on a storage medium.



