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A METHOD & APPARATUS FOR CORRECTING
COLOUR DIFFERENCE SIGNALS

Field of the Invention

This invention relates to colour television video processors utilising a luminance stretch
function. More particularly, the invention relates to the colour matching function used in

connection with the luminance or white stretch function in a television video processor.
Background Art

. With the use of a luminance or white stretch function in a television video processor as
part of a picture enhancement feature, there arises a need to provide some automatic adjustment
in the amplitude of the colour difference signals to compensate for the effect of the stretch of
the luminance signal. If compensation is not provided then the dematrixed colour signals will
be incorrect and the picture will appear de—saturated. The provision of this compensation is
called colour matching. The general principle of colour matching is that any percentage change
in the amplitude of the luminance signal due to the white stretch effect, must be balanced by the
same percentage changes in the colour difference signal so that the ratio of the colour signals
(R G B signals) can be maintained after matrixing. Existing circuits provide a compensation
for the colour difference signals, however, the performance is only satisfactory for a luminance

level below SOIRE and tends to over compensate above this level.
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It is an object of this invention to provide an improved method and apparatus for

Disclosure of the Invention l l“‘l

correcting colour difference signals, which will overcome the limitations of the prior art.

Accordingly, in one aspect this invention provides a method of correcting colour

difference signals in a colour television video processor utilising a luminance stretch function;
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of the prior
compensation to the colour difference signals that decreases with increasing input luminance

signal level when the level of the input luminance signal is above said selected threshold.

In a second aspect, this invention also provides an apparatus for correcting colour
difference signals in a colour television video processor utilising a luminance stretch function,
said apparatus comprising means to detect the level of the input luminance signal; means to
apply a substantially constant amount of compensation to the colour difference signals when the
level of the input luminance signal is below a selected input luminance threshold and to apply
an amount of compensation to the colour difference signals that decreases with increasing input
luminance signal level when the level of the input luminance signal is above said selected
threshold.

Preferably, the amount of compensation decreases linearly with increasing input
luminance signal level. It is also preferred that the amount of compensation is reduced to zero
at and above a selected maximum luminance signal level. The maximum luminance level is
preferably about 100IRE.

In the preferred embodiment, the input luminance threshold corresponds to the maximum
luminance stretch of said video processor. Typically, this corresponds to a threshold luminance

signal level of about 50IRE.
In one form of the invention, the input luminance signal is compared to a reference
signal corresponding to the input luminance threshold to determine whether the input luminance

signal level exceeds the input luminance threshold.

The invention is preferably applied to an existing video processor providing a constant



Thr oughout the follow ng description and clains use of the words
"conpensation” and 30 "conpensating” in relation to a colour difference
signal is to be taken as neani ng application -2 - of an additional gain
factor to the relevant signal. Accordingly, in one aspect this invention
provi des a nmethod of correcting colour difference signals in a colour
tel evision video processor utilising a |lum nance stretch function; 5 said
met hod conprising the steps of detecting the |Ievel of the input |um nance
si gnal conpensating the colour difference signals by a fixed anbunt when
the level of the input |um nance signal is below a selected i nput |um nance
t hreshol d and conpensati ng the col our

compensation for the colour difference signals by applying a correction to adjust the amount of

compensation.
Best Mode for Carrying Out the Invention

One embodiment of the invention will now be described, by way of example only, with

reference to the accompanying drawings in which:

Figure 1 is a plot of the DC characteristics of the white stretch function used in a

television video processor;

Figure 2 is a plot of the DC characteristics of the compensation applied to the colour

difference signals according to this invention; and

Figure 3 is a simplified schematic circuit diagram of the circuit used to implement the

compensation of the colour difference signals according to this invention.

As shown in Figure 1, the white stretch function of a television video processor is
characterised by a constant stretch of the input luminance below S0IRE, and a linear decrease

of the stretch for input luminance above S0IRE.

Figure 2 shows the DC compensation characteristic according to the preferred
embodiment of this invention. A constant correction level is applied to the colour difference
signals where the input luminance is below S0IRE and the amount of compensation decreases

linearly when the input luminance is above S0IRE until it reaches a zero correction at 100IRE.

Referring to Figure 3, the compensation of the colour difference signals is achieved by
adjusting the gain of the saturation control of the television video processor. This in turn
changes the colour difference signal levels (R-Y, and B-Y). In the preferred embodiment of

this invention, a compensation current is generated and applied to the saturation control circuit.



difference signals by a varying anount that decreases wth increasing input
| um nance signal |evel when the | evel of the input |um nance signal is
above said selected threshold. 10 In a second aspect, this invention also
provi des an apparatus for correcting c our difference signals in a col our
tel evision video processor utilising a |um nance stretch function, said
apparatus conprising neans to detect the |level of the input |um nance
signal; and neans to apply a substantially fixed conpensation to the col our
di ffrerence signals when the | evel of 15 the input |um nance signal is bel ow
a selected input lum nance threshold and to apply a varying conpensation to
the colour difference signals that decreases with increasing input

| um nance si gnals witivisd appaRnt fr&g ﬂ@teb e [ mahddpirput|sipfaNROE s detedtad ands
above said selected_threshold. 20 Preferably, the anmount of

conpensat COMPAREOSIURE refarsacq Ypltags. Therriicuis gparefes fshthat the compensation is at

a maximqm for when the input luminance signal is less than SOIRE and linearly decreases to
~zero as the input luminance signal increases from SOIRE to 100IRE. The circuit utilises the
variable DC control current(/ ) depending on the amount of white stretch from an existing
white stretch circuit (not shown) and provides this level of output compensation current to the
saturation control circuit when the input luminance is below SO0IRE and linearly decreases this
control current to zero for luminance signals between SOIRE and 100IRE. The circuit utilises
a voltage to current converter formed by transistor pair Q22, Q23 with an active PNP load Q20,

Q21, a transistor pair Q10, Q11 and current mirrors. In operation:
Q27 =1, -1 Q24
[.Q24=0t 1,
therefore
[Q27 = [, 10 0 = I prcnsarion
thus
when Y,, < S0IRE, L mpensation = Lus
when 50IRE < Y, S100IRE, [ poensation = Lus t0 O linearly

when Y, > 100IRE I =0

compensation
The correction of colour difference signals according to this invention provides for
improved colour matching over the whole of the input luminance range thus ensuring correct

colour matching.



lum nance signal level. It is also preferred that the anount of
conpensation is reduced to zero at AND above a sel ected maxi num | um nance
signal level. The maxi mum | um nance | evel is preferably about 100l RE. 25
In the preferred enbodi ment, the input $um nance threshold corresponds to
t he maxi mum | um nance stretch of said video processor. Typically, this
corresponds to a Substitute sheet - 2 February 1999 -2A - threshold

| um nance signal |evel of about 50IRE. In one formof the invention, the
i nput | um nance signal is conpared to a reference

The foregoing describes only one embodiment of this invention and modifications can

be made without departing from the scope of the invention.



signal corresponding to the input |umnance threshold to determ ne whether
the input 5 lum nance signal |evel exceeds the input |um nance threshol d.
The invention is preferably applied to an existing video processor

provi di ng a const ant 3 conpensation for the colour differ enggnﬁépg,eal s by
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applying a c ' just the amount of conpensats ct for
Cglrorgi ng Cut ﬂ"ﬂ'ﬁlmgmﬂllgﬂ & enbodi nent of the invent\i! ‘: e
descri bed, by way of exa nly, with reference to th

drawi'ngs i n which:

CLAIMS

1. A method of correcting colour difference signals in a colour television video processor
" utilising a luminance stretch function; said method comprising the steps of detecting the

level of the input luminance signal; applying a constant amount of compensation to the

colour difference signals when the level of the input luminance signal is below a selected

input luminance threshold and applying an amount of compensation to the colour
difference signals that decreases with increasing input luminance signal level when the

level of the input luminance signal is above said selected threshold.

2. A method as claimed in claim 1, wherein said amount of compensation decreases

linearly with increasing input luminance signal level.

3. A method as claimed in claim 1 or claim 2, wherein said amount of compensation is

reduced to zero at and above a selected maximum luminance signal level.

4. A method as claimed in claim 3, wherein said maximum luminance level is about
100IRE.
S. A method as claimed in any one of claims 1 to 4, wherein said input luminance threshold

corresponds to the maximum luminance stretch of said video processor.

6. A method as claimed in any one of claims 1 to 5, wherein said threshold luminance

signal level is about SOIRE.

7. A method as claimed in any one of claims 1 to 6, wherein said input luminance signal
is compared to a reference signal corresponding to said input luminance threshold to
determine whether the input luminance signal level exceeds the input luminance

threshold.
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Figure 1 is a plot of the DC characteristics of the white stretch
function used in a television video processor; Figure 2 is a plot of
the DC char affi@ibes hhGRePtepl@ conpensation applied to the colour difference

si gnal s accor ¢j iiB [lghvention; and Figure 3 is asinplified _
schematic ci rmmﬂmwyﬂﬂlg the circuit used to inplenment the corrﬁensa_tlon
of the col our nal s according tﬁb‘{g‘?“mvefm—gn As shown in
Figure 1, the white stretch function of a te g S %‘?FTv'i’-ﬂ%(BEﬁN cessor is
characterised by a constant stretch of the ifput FERLAGED: e bellow S0l RE, and
a linear decrease of the stretch for input |um nance abov RE. Figure 2
shows the DC conpensation characteristic according to the preferred

embodi ment 80f  t Ainsetliod\ie Blkinted in #hy@R616¢ dMidns € @F 7,86Hek i sdi@Viko bfocdRBY gré¥ldds0 t he
colour difference signals where the input |unminance is bel ow 501 RE and the
anmount of Conpeﬁg%ﬁt?@r?oﬂéﬁ}sﬁ%é@ said colour difference signals and a correction is applied to

adjust the amount of compensation.

9. An apparatus for correcting colour difference signals in a colour television video
processor utilising a luminance stretch function, said apparatus comprising means to
detect the level of the input luminance signal; and means to apply a substantially
constant amount of compensation to the colour difference signals when the level of the
input luminance signal is below a selected input luminance threshold and to apply an
amount of compensation to the colour difference signals that decreases with increasing
input luminance signal level when the level of the input luminance signal is above said
selected threshold. |

10.  An apparatus as claimed in claim 9, wherein said amount of compensation decreases

linearly with increasing input luminance signal level.

11.  Anapparatus as claimed in claim 9 or claim 10, wherein said amount of compensation

is reduced to zero at and above a selected maximum luminance signal level.

12.  An apparatus as claimed in claim 11, wherein said maximum luminance level is about _
100IRE.

13.  An apparatus as claimed in any one of claims 9 to 12, wherein said input luminance

threshold corresponds to the maximum luminance stretch of said video processor.

14.  An apparatus as claimed in any one of claims 9 to 13, wherein said threshold luminance

signal level is about SOIRE.

15.  Anapparatus as claimed in any one of claims 9 to 14, where said input luminance signal

is compared to a reference signal corresponding to said input luminance threshold to

A



i nearly when the input |um nance is above 501 RE until it reaches a zero
correction at 100l RE. Referring to Figure 3, the conpensation of the col our
difference signals is achieved by adjusting the gain of the saturation
control of the television video process8r. This in turn changes the col our
difference signal levels (RY, and B-Y). In the preferred enbodi nent of
this invention, a conpensation current is generated and applied to the
saturation control circuit. 4 As will be apparent fromFigure 3, the

| um nance i nput signal level is detected and conpared to a 501 RE reference
voltage. The circuit operates such that the conpensation is at a maxi num
for when the input |Ium nance signal is less than 50l RE and |inearly
decreases to determine whether the input luminance signal level exceeds the input luminance

threshold.

16.  An apparatus as claimed in any one of claims 9 to 15, wherein said video processor
provides a constant compensation for said colour difference signals and a correction is

applied to adjust the amount of compensation.
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zero as the input |um nance signal increases from50lRE to 100l RE. The
circuit utilises the variable DC control current (lI[err]) depending on the
anount of white stretch froman existing white stretch circuit (not shown)
and provides this | evel of output conpensation current to the saturation
control circuit when the input |lumnance is below 50l RE and |inearly
decreases this control current to zero for |um nance signals between 50l RE
and 1001 RE. The circuit utilises a voltage to current converter forned by
transistor pair @2, @3 with an active PNP | oad 0, @1, a transistor

pair QLO, QL1 and current mrrors. In operation: I[err]Q7 = I[err] -
Iferr] Q@4 I[err] Q@4 =0 to L[lerr] therefore I[err] Q@7 = 1[err] to 0 =
I[err] thus ABSTRACT

AMETHOD & APPARATUS FOR CORRECTING
COLOUR DIFFERENCE SIGNALS

A method and apparatus for correcting colour difference signals in a colour television video
processor utilising a luminance stretch function. The level of input luminance signal is detected
and a constant amount of compensation to the colour difference signal is applied when the level
of the input luminance signal is below a selected input luminance threshold. Above the input

luminance signal threshold, an amount of compensation is applied to the difference signals that

decreases within increasing input luminance signal level.



when Y[err] [err] 50IRE, I[err] = I[err] when 50IRE < Y[err] [err] 100l RE,
I[err] = I[err] to O linearly when Y[err] > 100IRE I[err] = 0 The
correction of colour difference signals according to this invention

provi des for inproved col our matching over the whole of the input |um nance
range thus ensuring correct colour matching. The foregoing descri bes
only one enbodi nent of this invention and nodifications can be nmade w t hout
departing fromthe scipanﬁﬁuthminvention.
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-6 - THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWE: 1. A net hod of
correcting colour difference signals in a colour television video processor
utilising a lum nance stretch function; said nethod conprising the steps of
detecting 5 the | evel of the input |um nance signal, conpensating the
col our difference signals by a fixed andunt when the level of the input

| um nance signal is below a selected input |um nance threshold and
conpensating the colour difference signals by a varying anount that
decreases. with increasing input |um nance signal |evel when the |evel of

t he i nput |um nance signal is above said selected threshold. 10
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£laim1, wherein said anpunt of conpensation
Bsing | nput | um nance signal |evel. 3. A’
or claim2, wherein said anount of o
jced to zero at and above a sel ected maxi num

aout 100l RE. 20 5. A met hod as clained in

{

any one of 1 to 4, whgrein sai dll nput | um nance threshol d

corresponds to the g nance Stretch of said video processor. 6.
A nmethod as clainmed in any one of clainms 1 to 5, wherein said threshold
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COLOUR DIFFERENCE SIGNALS
Field of the Invention

This invention relates to colour television video processors utilising a luminance
sgetch function. More parucularly the invention relates to the colour matching function used

in connection with the lmmnance or white stretch function in a television video processor.

10 Background Axt

With the use of a luminance or white stretch function in a television video processor
as part of a picture enhancement feature, there arises a need to provide some automatic
adjustment in the amplitude of the colour difference signals to compensate for the effect of

15 the stretch of the luminance signal. If compensation is not provided then the dematrixed
colour signals will be incorrect and the picture will appear de-saturated. The provision of this
compensation is called colour matching. The general principle of colour matching is ih_at any
percentage change in the amplitude of the luminance signal due to the white stretch etfect,
must be balanced by the same percentage changes in the colour difference signal so that the

20 ratio of the colour signals (R G B signals) can be maintained after matrixing. Existing
circuits provide a constant compensation for the colour difference signals based on average
picture level, however, the performance is only satisfactory for a luminance level below

50IRE and tends to overcompensate for parts of the picture above this level of SOIRE.
25 Disclosure of the Invention

It is an object of this invention to provide an improved method and apparatus for
compensating colour difference signals, which will overcome the limitations of the prior art.
Throughout the following description and claims use of the words “"compensation” and

30 "compensating” in relation to a colour difference signal is to be taken as meaning application



is conpared to a reference signal corresponding to said input |umnance
threshold to detgriun ) I nput | um nance signal |evel exceeds the
i nput | umi nance I“ﬁegé'ﬁg fﬁgg%ﬁh - 8. A nmethod as clainmed in any one
of clainmse 1 to 7} Wherein said vj deo processor provides a constant

conpensation for|shi @ 3FEBUEI ff ef ence si gneBubstitdteaskest eQtdbruhs 28pbi ed

to adjust the ampupt of conpensatijpn. 5 9. An apparatus for correcting
col our difference¢ sigmats Th a colpur television video
«2-

of an additional gain factor to the relevant signal.

Accordingly, in one aspect this invention provides a method of correcting colour
difference signals in a colour television video processor utilising a luminance stretch function;
5 said method comprising the steps of detecting the level of the input luminance signal
compensating the colour difference signals by a fixed amount when the level of the input
luminance signal is below a selected input luminance threshold and compensating the colour
difference signals by a varying amount that decreases with increasing input luminance signal
level when the level of the input luminance signal is above said selected threshold.
10
In a second aspect, this invention also provides an apparatus for correcting colour
difference signals in a colour television video processor utilising a luminance stretch function,
said apparatus comprising means to detect the level of the input luminance signal; and means
to apply a substantially fixed compensation to the colour difference signals when the level of
15 the input luminance signal is below a selected input luminance threshold and to apply a
varying compensation to the colour difference signals that decreases with increasing input
luminance signal level when the level of the input luminance signal is above said selected
threshold.

20 Preferably, the amount of compensation decreases linearly with increasing input
luminance signal level. It is also preferred that the amount of compensation is reduced to
zero at AND above a selected maximum luminance signal level. The maximum luminance

level is preferably about 100IRE.

25 In the preferred embodiment, the input luminance threshold corresponds to the

maximum luminance stretch of said video processor. Typically, this corresponds to a



processor utilising a |lum nance stretch function, said apparatus conprising
nmeans to detect the level of the input |um nance signal; and neans to apply
a substantially fixed conpensation to the col our difference signals when
the |l evel of the input |um nance signal is below a selected i nput |um nance
threshold and to apply a varying 10 cofipestitate sheeb- hEetoralaeyir 999

di fference signals that decreases w th.ppcreasing input |um nance signal

| evel when the level of the input |um nance signal is above said selected

t hreshol d. 10. An apparatus as clainmed in claim9, wherein said anount of
conpensat i e | 4 ith increasing input |um nance

Si gﬁal I evg'ﬁfeg?%[ ﬁ%ﬁiaﬁlcégﬁg%lé%v%o%%%?{éa(?%gd inclaim9 gr cloai m 10, wherein
sai d amount of conpensation is reduced to zero at and above a sel ected

maxi mum | um nance signal |evel. 20 12. An apparatus as clained in claim
11, wherein sai dn eesiormmnof| thevinvantioa, theviaputilemigarsgisignal is compared to a reference

signal corresponding to the input luminance threshold to determine whether the input

5 luminance signal level exceeds the input luminance threshold.

The invention is preferably applied to an existing video processor providing a constant
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100l RE. 13. An apparatus as clainmed in any one of clains 9 to 12, wherein
said input |umnance threshold caorresponds to the maxi mum | um nance stretch
of said video p oggpsmmggﬁ SH’EET An apparatus as clainmed in any one of
clainms 9 to 13, oo+ r: sat-e-thAfeghol d | um nance signal |evel is about

50l RE. 15. An appar Bqaggcl qi rred i n any Substitutélshess- 2 lté’orjaﬁr\{ g
sai d input | um nanc gignal is conpared to a reference na
correspondi ng tq siai d Lnput | uni nance - 8-

-6-

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method of correcting colour difference signals in a colour television video processor
utilising a luminance stretch function; said method comprising the steps of detecting
5 the level of the input luminance signal compensating the colour difference signals by
a fixed amount when the level of the input luminance signal is below a selected input
luminance threshold and compensating the colour difference signals by a varying
amount that decreases with increasing input luminance signal level when the level of
the input luminance signal is above said selected threshold.
10
2. A method as claimed in claim 1, wherein said amount of compensation decreases

linearly with increasing input luminance signal level.

3. A method as claimed in claim 1 or claim 2, wherein said amount of compensation is

15 reduced to zero at and above a selected maximum luminance signal level.

4, A method as claimed in claim 3, wherein said maximum luminance level is about
100IRE.

20 5. A method as claimed in any one of claims 1 to 4, wherein said input luminance

threshold corresponds to the maximum luminance stretch of said video processor.

6. A method as claimed in any one of claims 1 to 5, wherein said threshold luminance
signal level is about 50IRE.
25
7. A method as claimed in any one of claims 1 to 6, wherein said input luminance signal
is compared to a reference signal corresponding to said input luminance threshold to

determine whether the input luminance signal level exceeds the input luminance
threshold.

(T



threshold to detenm..ne—%het;-hefmthe I nput | um nance signal |evel exceeds the
i nput | um nance it MESM&W'MB'* An apparatus as clainmed in any one of

claims 9 to 15, T SETd Vi q processor 5 provi des a const ant
conpensation forys |g,g E%U{v"@lf qrence signals and a correction is applied
to adjust the anpu t “of’ brrpensa;tvon Substitute sheet - 2 February 1999
....._~.—--~—~———~——-"“ -7-
8. A method as claimed in any one of claims 1 to 7, wherein said video processor

provides a constant compensation for said colour difference signals and a correction

is applied to adjust the amount of compensation.

59 An apparatus for correcting colour difference signals in a colour television video
processor utilising a luminance stretch function, said apparatus comprising means to
detect the level of the input luminance signal; and means to apply a substantially fixed
compensation to the colour difference signals when the level of the input luminance
signal is below a selected input luminance threshold and to apply a varying

10 compensation to the colour difference signals that decreases with increasing input
luminance signal level when the level of the input luminance signal is above said
selected threshold.

10.  An apparatus as claimed in claim 9, wherein said amount of compensation decreases

15 linearly with increasing input luminance signal level.

11. An apparatus as claimed in claim 9 or claim 10, wherein said amount of compensation

is reduced to zero at and above a selected maximum luminance signal level.

20 12, An apparatus as claimed in claim 11, wherein said maximum luminance level is about
100IRE.

13.  An apparatus as claimed in any one of claims 9 to 12, wherein said input luminance

threshold corresponds to the maximum luminance stretch of said video processor.
25

14.  An apparatus as claimed in any one of claims 9 to 13, wherein said threshold

luminance signal level is about 50IRE.

- 15, An apparatus as claimed in any one of claims 9 to 14, where said input luminance

30 signal is compared to a reference signal corresponding to said input luminance

A g



16.

Substitute sheet - 2 February 1999

-8.

threshold to determine whether the input luminance signal level exceeds the input

luminance threshold.

An apparatus as claimed in any one of claims 9 to 15, wherein said video processor

provides a constant compensation for said colour difference signals and a correction

is applied to adjust the amount of compensation.
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