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significantly reduced. This is achieved by storing val- ues corresponding
to only one representative transfer This invention relates to circuitry of
the type  function In memory. Then by appropriately offsetting which uses
memory devices to perform desired       the signal applied to the memory
andfor scaling the transfer functions. An example of such circuitry is an
6   values provided to or by the memory, responses cor- 4  adaptive
compandor using a memory programmed        responding to others of the
family of transfer func- with a plurality of companson functions, wherein
the  tions may be effectively realized. signal to be companded is applied
as address codes     According to the present invention, there Is pro- to
the memory device.                              vided apparatus for
processing a video signal com- US-A-4187519 discloses an apparatus for cor-
1o  prising a source of a video Input signal; first circuit recting a video
signal. An "I-getter" acts as a source  means having an Input terminal and
an output termi- of control signals determining, from the input pixels,
nal, for performing a transferfunction on signals de- bias and gain
parameters. A bias function generator  livered to said input terminal; a
source of control val- 15 Is automatically adjusted by the bias parameters
to  ues; and second circuit means, coupled between said develop bias
correction signals which are applied to  ?5  video Input signal source and
said input terminal of the video signal. A gain function generator adjusted
said first circuit means, for performing one of a scal- by the gain
parameters develops a gain correction  ing function and an offsetfunction
upon said video in- signal which is applied to the videosignal. Each of the
put signal; characterized in that said first circuit function generators
produces correction signals by  means comprises a memory means programmed
at >    interpolating from the bias parameters received from   20
respective address locations with values represent- the 01-getterw. This is
a slow process and so a delay  ing corresponding address values which have
been element is provided in the video signal path.      transformed In
accordance with a single predeter- JP-A-59-181876 discloses apparatus for
correct-  mined transferfunction, and in that the inputterminal Ing a video
signal. The apparatus has a plurality of  of said first circuit means
corresponds to an address wave form generators storing respective
correction   25  Input port of said memory means; whereby said video
waveforms. A program stored in a ROM Is used to se-  Input signal is
subject to a selected one of a family of lect the appropriate correction
waveform.          transfer functions in dependence upon the control It is
known in the art of digital signal processing  value supplied to said
second circuit means. to use memory devices as functional elements. The
memory device is programmed at respective memory  3o  In the drawings:
locations with values corresponding to address val- ues transformed by a
desired transfer function. For    FIGURE 1 is a graph of a portion of a
family of example, if it Is desired to scale a digital signal by a
transfercharacteristicswhich can be realized with the particular value,
each memory location Is program-  present Invention. med with a value equal
to the address ofthe particular  35  FIGURES 2 and 3 are graphs ofa single
transfer memory location multiplied by the scaling value. The
characteristic representative of the family of charac- system may be made
adaptive by segmenting the      teristics illustrated in FIGURE 1 and
useful In describ- memory device into tables, each of which corre-    ing
the operation of the invention. sponds to the address values being
multiplied by a     FIGURES 4, 5 and 8 are block diagrams of alter-
different scale factor. The particular table utilized at  40  native
embodiments of the Invention. any given time Is accessed by appending
control bits   FIGURES 6 and 7 are block diagrams of alterna- to the
address codes.                              tive compansion systems wherein
either the direct Not all transfer functions can be realized with
compandor or the inverse compandoror both may be memory elements in a cost
effective manner. Con-   realized with circuitry according to the present
inven- versely, some transfer functions can only be realized   45  tion.
using programmed memories. This is particularly true   FIGURE 9 is a block
diagram of a furtherembodi- for certain non-linear functions. Unfortunately
the  ment of the invention. memory devices may become undesirably large.
FIGURES 10 and 11 are block diagrams of alter- Consider for example an
adaptive system processing  native adaptive compansion circuits utilizing
the cir- 8-bit samples, a memory with 8-bit precision, and 8-  5o  cuitry
Illustrated In FIGURE 9. bit adaptive control signals. The required memory
in-  FIGURE 12 Is a block diagram of an adaptive cludes 28 tables having 28
memory locations of 8 bits  peaking circuit embodying the invention. each
or a total memory capacity of 524288 bits. A      Embodiments of the
invention are described be- memory of this size will Impose appreciable
cost to  low in the environment of a compansion system; how- the system.
55  ever its utility is not restricted to this use. It will be ap- The
present inventor realized that for certain farm-  preciated that the
Invention is applicable to any sys- ilies of transfer functions that are
Implemented in  tern requiring selectable transfer functions which adaptive
systems, the memory requirements may be   transfer functions conform to a
family of functions 2    
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substantially derived from a single repre-  ferfunctions shown in FIGURE 1.
However, it is seen sentative transfer function.                      from
FIGURE 2 that the output dynamic range pro- Referto FIGURE 1 which
graphically Illustrates a  duced by the transferfunction STF forthe input
range family of curves representing a plurality of compan-  between lines M
is approximately 150 units. The dy- dor transfer functions. Each curve
represents a par-   a   namic range of the output signal may be constrained
ticular input-output relationship which may be em-  to 100 units by scaling
the output values provided by ployed for particular signal conditions. For
example,  the memory by the factor 100/150 or 2/3. Scaling the if it is
known thatfora particulartime interval the input  output values constrains
the dynamic range tofall be- signal Is most likely to have values of 50 A
(A a small  tween the dashed lines BB In FIGURE 2 and produc- value), then
the curve labeled TF1 may represent the   10  es the transfer function
labeled TF1'. Depending desired input-output relationship. Alternatively,
if for  upon the method of generating the curve STF, rela- a particular
time Interval the input signal Is expected  tive to the conformity of the
family of transfer func- to have a value of 0+A, then the curve labeled TF2
tions to a single curve, the transferfunction TF1' will may represent the
desired input-output relationship.  conform exactly to the function TF1 or
very dosely From the figure it can be seen that the curves have   15
approximate the function TFI. the same general shape as the curve TF1 or a
portion  There is one further requirement to render the of TFI. The curve
labeled TF3 is similarto curve TF1  scaled output values (TFII) in
conformance with the but shifted rightward and upward. The curve TF4 is
transfer function TFI. The output dynamic range of similar to curve TF1 but
shifted leftward and down-  the scaled values Isfrom -50 to+50 units. The
desired E,,~j    ward, etc. Note further that if the curve TF4 is trans-
20  output dynamic range is 0 to 100 units. Thus the lated leftward and
downward by 100 units, the com-  scaled output values must be offset by a
positive 50 bination of curves TF2 and TF4 will have the same  units.
general shape as the curve TF1. Finally, assume that  Refer to FIGURE 3 and
assume that the desired the curves shown only represent a small portion of
transfer function Is TF2. Assuming that the inflection the family of
transfer functions desired, i.e., that be-  25  point of the curve TF2 is
at zero units, and that the in- tween curves TF2 and TF4 there are actually
a large  flection point of the curve STF is at 0 units, the range number of
curves.                                  of Input levels applied to the
memory is the range be- The dynamic range of the output values for the
tween the dashed lines C,C. For both FIGURE 1 and family of transfer
functions is equal to the dynamic  FIGURE 2 this range Is O to 100 units,
thus no offset range of possible Input values. This is a feature of the
3o  is required to be applied to the input signal applied to exemplary
compandor systems described herein be-   the memory. Between the dashed
lines C,C, the out- low, but is not a requirement of the invention.    put
dynamic range defined by the curve STF is 100 Refer to FIGURE 2 which
Illustrates a transfer  units, thus no scaling Is required of the output
values. function STF representative of the family of transfer  In addition
no offset is required to be applied to the functions shown In FIGURE 1. In
this example the   35  output values. standardized transfer function STF
may be derived     The transferfunction TF4 Is realized by using that from
the combination of transfer functions TF2 and  portion of the curve STF to
the left of the dashed line TF4 connected end-to-end. Note that in FIGURE 2
C centered on zero units. In this instance the signal v   the Input and
output dynamic range is twice the input  input values must be offset by
negative 100 units and and output dynamic range of the transfer function of
40  the signal output values must be offset by positive FIGURE 1.
100 units. However, no scaling is required of the out- Assume a memory
device is programmed to out-   put values. put values indicated by the
transfer function STF for  Assume that all of the transfer functions of the
the corresponding input levels applied as address  desired family and the
representative function are codes to Its address input port. Assume further
that  45   monotonic. The Input offset value 101 is determined by the input
signal has a dynamic range of 0 to 100 and  a comparison of the desired
function against the rep- that It Is desired to realize the transfer
function TFI.  resentative function. This may be performed graphi- The
inflection point of the curve TF1 is at an input  cally or numerically
depending upon the shape or level of 50. The inflection point of the curve
STF Is at  symmetry of the functions. Assume that the output an input level
of zero. To apply the transfer function   5o  value provided by the
standard function STFforan in- atthe inflection point of the curve STFtothe
input sig-  put valuex is F(x). Assume still further that the input nal
level of 50, the Input signal is offset by negative  signal range extends
from a minimum value xn to a 50 units. Offsetting the input signal applied
to the  maximum value x, and that the desired output dynam- memory device
by 50 units established the dynamic  ic range for respective ones of the
family offunctions range of the input levels applied to the memory from
5s  Is OR1. The scale factor GI for the particular selected -50 to +50
units. This dynamic range of 100 units falls  function is determined from
the relation between the dashed lines designated M. The de-         GI =
OR/(F(xx - 10.) - F(xn - 10))  (1) sired output dynamic range is 100 units
for the trans-  where F(xx - 100 and F(x. - 10a correspond to the max- 3



5                   EP 0 455 426 B1                 6 imum and minimum
values provided in accordance     resentative of a family of
transferfunctions. The ROM with the function STF for the offset input
range. The  14 provides output sample values to a scaling circuit quotient
represents the ratio of the desired output dy-  16. Scaled samples
generated by the scaling circuit namic range to the output dynamic range of
the func-  16 are coupled to output offset circuitry 18, shown as tion STF
for the given input range of values applied to   5   an adder. Output
signal from the output offset circui- '    the memory address Input.
try 18 corresponds to the input signal transformed by The output offset
value 001 is determined as fol-  the desired transfer function. lows for a
system where scaling precedes the appli-    The control signal C, is
coupled to a control ROM cation of the output offset value. Let F(x,) equal
the  22 which is preprogrammed with respective offset maximum output level
for the respective desired   so  and scale factorvalues lollO0 and GI,
corresponding transfer function. Then it is desired that         to
respective control signals C1. The ROM provides in- F11(xn) = GI x F(xn -
IN0  + OOE  (2)        put offset values 10, to the input offset circuitry
12, 00   = Flg(xn) - GI x F(xn - 10a  (3)       output offset values 001 to
the output offset circuitry Output offsetting may be performed prior to
scaI-  18, and scale factors GI to the scaling circuit 16. Note ing. In
this instance the scale factors GI, do not  15  that the offset circuitry
12 and 18 may be realized with change but the respective values OOZE are
different.  either signal addition or subtraction circuits with ap- The
values OO  are determined from the relation    propriate choice of the
polarity of the offset values F1'(x. = GI x (F(x. - 101) + OOa  (4)
programmed in the control ROM22. or
FIGURE 5 illustrates a second embodiment 00k = Fl'(x.)/Gi - F(x. - 10a  (5)
20  whereinthescalingcircuit32andtheoutputoffsetcir- The values GI, 001 and
101 are preprogrammed in  cultry 30 are coupled In reverse order relative
the a second memory which Is addressed by a control    scaling and offset
circuits 16 and 18 in FIGURE 4. In signal Cl at appropriate time intervals.
Responsive to  addition the control ROM is divided into two ROM cir- the
control signals CI, the values GI, OOZ and lOg are  cults, control ROMI and
control ROM2. One further applied to circuitry coupled in the signal path
with the   25  difference is the application of the sign or polarity bit
transfer function memory to perform the desired off-  of the sample
provided by the input offset circuitry 12 setting and scaling functions.
as an extra address bit to the control ROM2. Considering 8-bit Input
samples, 8-bit output      Consider first that the sign bit is not
connected to samples and 28 different transfer functions, the re-  control
ROM2. Control ROM1 Is programmed with quired memoryforthe presentsystem Is
calculated as   30  offset values lOg and is responsive to control signals
follows. The memoryforstoring the standard function  C1. Control ROM2 Is
programmed with offset values has 29 x 8 = 4098 bits (note the STF memory
has    00O' and scale factors G0 and the system provides the twice the
input dynamic range). Each of the 28 trans-  same Input-output signal
correspondence as the cir- fer functions requires three values (GI, OOE and
O1)  cuitry of FIGURE 4. which are assumed to be 8-bits, for a total of
8x3x28  35  Next consider that it is possible to predict the in- = 6144
bits. The total system bit count is 10240 bits  stantaneous value of the
input signal and that there or a savings of 514048 bits.
is a different transfer function for each input signal FIGURE 4 illustrates
one embodiment of appara-  value. In this instance the control ROMI may be
elim- tus for performing the Invention. In the figure the sig-  inated. The
predicted signal corresponds to the con- nals are presumed to be
parallel-bit pulse code modu-  4o  trol signal CI, and is applied directly
to the subtracter lated (e.g., PCM binary) signals, and the connections  12
and to the address input of the control ROM 2. An are parallel conductor
busses. Signal to be processed  example of this type of system Is shown in
FIGURE Is applied to an input terminal 10 and control values  6. C1 are
applied to a control terminal 20. The control val-  FIGURE 8 illustrates a
differential pulse code ues may be derived from various sources depending
45   modulation (DPCM) system with adaptive compan- upon the function to be
accomplished. For example,  slon circuitry included in the DPCM loop. Input
signal If the process function is signal compansion, the con-  is applied
to a first input terminal of a subtracter 605. trol values may represent
the signal-to-noise ratio of  A predicted video signal is coupled to a
second input the input signal and be derived from signal/noise ap-
terminal of subtracter 605, the output of which Is cou- paratus (notshown).
Alternatively, the control values   co  pled to an adaptive compandor 612.
The predicted C, may represent predictions of the input signal level  video
signal Is substantially equal to the signal at the and be derived via
maximum - likelihood techniques,  same pixel point in the previous image
frame. The mean square error techniques or linear prediction  output signal
from the subtractor 605 is thus equal to methods, etc. The input signal Is
coupled to signal off-  the difference of corresponding pixels in
successive set circuitry 12 shown as a subtractor. Output values  5s
frames and nominally will be of small value. Output from the Input offset
circuit 12 are applied to the ad-  signal from the compandor 612 is coupled
to an in- dress input port of a read only memory (ROM)14     verse
compandor620. Outputsignalfrom the Inverse which is preprogrammed with a
transferfunction rep-  compandor 620 is coupled to an integrator Including
4    



7                   EP 0 455 426 B1                a an adder 640, a
scaling circuit 830 and delay ele-  described with the inclusion of the
sign bit from sub- ments 850 and 862. The delay Imposed by the corm-
tracer 12. In this instance the control ROM 2 will in- binatlon of elements
630, 650 and 662 is exactly one  dude two tables, each containing values OO
and Go. frame Interval. The integrator integrates the signal  The use of
the sign bit is to modify the transfer funo- differences provided by
subtracter605 to reconstruct   5   tion such that when the input signal
equals the value the video signal In known fashion. Integrated signal  lOg,
the output signal should equal ION. In effect the in- from the delay
element 650 is coupled as the predict-  put signal passes through the
system unchanged ed video signal to the subtractor 605. The total proc-
when it is equal to ION The control ROM 2 Includes a essing delay Imposed
by the elements coupled in ser-  first table of scale factorvalues GI1 and
output offset ies between the output and second Input terminals of  lo
values 001, responsive to the control signals Ca and a subtracter605 is
substantially one frame Interval. De-  sign bit signal representing a
negative polarity. The lay elements 610, 614 and 616 are included In the
values G1I and 001, are given by system to compensate for delays In
generating the             G11 = - 100 IF(100  (6) control signal for the
adaptive compandors 612 and             001I = - IOJ/G11  (7) 620.
15  In addition the control ROM 2 includes a second table The Input video
signal and the predicted video  of scale factor values G21 and output
offset values signal are coupled to a second subtracter 655 which  002,
responsive to the control values Cq and a sign bit produces output
differences equal to the differences  signal representing a positive value.
The values G21 generated by the subtracter 605. The output signal  and 002,
are given by from subtracter 655 is thus an exact prediction of the   20
G21 = (xx - l0@lF(xx - 101) (8) input signal applied to the direct
compandor 612.             002, = - IO/G21  (9) Thus the direct compandor
612 may be Implemented   where xx Is the upper limit of the dynamic range
of the with the circuitry of FIGURE 5, with the control ROM  Input signal.
I eliminated and the output of subtracter 655 applied  FIGURE 8 illustrates
a system for performing the directly to subtracter 12 (FIGURE 4) and also
as con-  25  inverse function of the system of FIGURE 5. An In- trol signal
tothe address inputportof thecontrol ROM  verse function may be realized
with a system similar 2. As Illustrated In FIGURE 6 the circuitry provides
to FIGURE 5 with appropriate programming of the re- DPCM signal at the
OUTPUT for transmission orfur-  spective memory elements. However if both a
direct ther processing.                                   and inverse
function is desired in a single circuit as Depending on the transfer
functions Implement-  3o  illustrated in FIGURE 6, it is desirable to
minimize ed by element 612 it may be necessary to filter the  hardware. The
amount of hardware can be minimized control signals applied thereto to
preclude the system  if both the direct and Inverse functions use common
from becoming unstable and exhibiting limitcycles for  control ROM's.
Arranging the inverse function circui- example. This additional filter is
shown as element  try as illustrated in FIGURE 8 permits the use of at 615
drawn in phantom.                         35  least common output offset
values OOZ and common Alternatively, if it is desired to provide compand-
input offset values 10 for both the direct and inverse ed video signal as
output signal rather than a corn-  function circuits. p nded DPCM signal,
the system of FIGURE 6 may        In FIGURE 8 the input signal is applied
to a scal- be altered as shown in FIGURE 7. The FIGURE 5      ing circuit
52 wherein it is scaled by values 1G1 which compandor absent the control
ROMI is used as a di-  40  values are the reciprocals of the values GI
stored in rect compandor. Companded video signal from the    the control
ROM I (FIGURE 5). The scaled input sig- scaling circuit 32Is used as an
outputsignal OUTPUT,  nal values are applied to offset circuitry 54 wherein
and Is coupled to an inverse compandor 70 which re-  they are offset by
values 001, which values are equal stores the companded video signal to
original form.  to the output offset values stored in the control ROM Video
signal from the Inverse compandor 70 is cou-  45  2 (FIGURE 5). The values
1/ GI and OO are provided pled to a delay circuit 72 and delayed video
signal Is  by a control ROM 60 responsive to control signals C1, applied to
for example a spatial filter 74. Spatial filter  which signals Cl are
equivalent to the control values 74 in cooperation with the delay element
72, provides  Ca applied to control ROM I and control ROM 2 (FIG- an
estimate of the input signal. This estimate may be  URE 5). formed as the
average of a numberof pixels occurring   so  The scaled and offset input
signal is applied as a field orframe earlierand which average correspond
address codes to a transfer function ROM 56. ROM to the pixel location
represented by the current input  56 is programmed with the same function
STF as the signal sample.                                     ROM 14 in
FIGURE 5, only rotated. That is, consider- The estimated signal is applied
as Input offset  ing FIGURE 2, values corresponding to the Input lev-
values 101 to the offset circuitry 12 and also as control  uS  els are
programmed at address locations correspond- values Cl to the address input
port of the control  ing to respective output levels. ROM2.
Output signal samples provided by the transfer Referring back to FIGURE 5
the system will be  function ROM 56 are coupled to an offset circuit 58 5



9                   EP 0 455 426 B1                 10 wherein the output
samples are offset by the values  provided by a ROM responsive to
appropriate control 101 which are equivalent to the input offset values 10,
signals, or by other convenient circuitry to promote stored in the control
ROM 1 (FIGURE 5). The values  the desired adaptive response. 101 are also
provided by the control ROM 60.           FIGURE 10 illustrates a further
embodiment of The inverse function system may also be modi-   c   the
invention for providing a plurality of transferfunc- fled to be responsive
to a polarity control signal. This  tions using an element (91) arranged to
generate a is indicated by the auxiliary circuitry including sub-  single
transferfunction. In FIGURE 10 (and FIGURE tracter 61 drawn in phantom.
11) circuit elements designated with the same numer- FIGURE 9 Illustrates
another embodiment of the  als as circuit elements In FIGURE 9 are similar
and Invention which will generate afamilyoftransferfunc-  lo  operate in
like fashion. tions from a single transfer function. Consider, for ex-
Input samples are applied to the minuend input ample, the function Y(x)
given by                  terminal of a subtracter circuit 95, and to the
input ter- Y(x) = xI(1 + x2N)  (10)                minal of the adaptive
functional circuitry 96. Output where x corresponds to the input signal and
N is an  samples from the circuitry 96 are coupled to the sub- Integer.
Y(x) Is skew symmetric about zero, has a val-  iS  trahend Input terminal
of the subtracter 95. The sub- ue of zero at xO, tends toward zero for
values of x  tracter 95 provides output samples, OUTPUT in con- greater
than Xmax and less than Xmin and wherein   formance with the function Xmax
and Xmin are equal to plus and minus the 2Nth          OUTPUT = x - PY(x/a)
(13) root of 1/(2N-1) respectively. Consider also that it is  Assume that
the functional element 91 performs the \J    desired to adaptively control
the values of x defining   20  function defined by equation 10 and that the
scale Xmax and Xmin. This may be accomplished by scal-   factor  is equal
to a. In this instance the output signal ing the values ofxapplied tothe
circuit performing the  Is equal to function Y(x). For example, if the
Input values x are    OUTPUT = x(1 - 11(1 + (x/a)2N)  (14) scaled by the
factor lda,a a positive value, such that  This function Is similar to the
function TFI Illustrated the circuitry performing the function Y(x)
operates on   25  in FIGURE 1, except that for largervalues of the input
the values x/a, the values of x defining Xmax and
signaltheslopeofthecurvetendstoward 1.Thepoint Xmin are a times the 2Nth
root of (1/2N-1). Thus the  of in flection of the curve is adjustable in
accordance points of occurrence of Xmax and Xmin may be con-  with the
values 1/a and a applied to the scaling cir- trolled by changing the values
of a. In order to main-  cults 90 and 92 respectively. Next assume that the
tamn theoutputdynamic range of thesignal Y(x)forthe   3o  scale factor P is
equal to b times a. (b a variable). In function of equation (10), the
values provided by the  this instance the output signal provided by
subtracter function circuit may be scaled by the reciprocal of the  95 is
given by Input scale factor. FIGURE 9 is an adaptive function     OUTPUT =
x(1 - bl(1 4 (xla)2N)  (15) generating circuit of this form.
This arrangement permits establishment of the slope In FIGURE 9 Input
samples are applied to a scal-  3   of the curve atx = 0 to the value
(1-b). Note the value Ing circuit 90 wherein the samples are scaled by a  N
Influences the steepness of the slope at the point scale factor 1/a. The
scaled samples (x/a) are applied  of infiestion, the larger the value N the
greater the to a functional circuit 91 which may be a ROM pro-  slope. vS
grammed with a desired transfer function. Trans-        The function
defined by equation 15 is useful as formed samples are coupled to a further
scaling cir-  So  an-adaptive noise coring circuit wherein the degree of
cuit 92, wherein the transformed samples are scaled  attenuation or coring
Is determined by the factor p, bya scale factora The scaling circuit
provides the de-  and the range of signal over which coring is per- sired
output values. Assuming that the transfer func-  formed is determined by
the factor a. The factors a tion performed by the circuitry 91 corresponds
to the  and p may be selected as a function of the signal to function
defined by equation 10, the scaling circuit  45   noise ratio. provides
output samples of the form given by           The functions defined by
either equations (14) or OUTPUT = x1(1 + (xla)2N)  (11)             (15)
are also useful for performing adaptive compan- or more generally
sion, similarto the function performed by the circuitry OUTPUT = aY(Xla)
(12)                   of FIGURE 8. That is the circuitry of FIGURE 10 may
Note howeverthatforsome applications itmaynotbe  so  be utilized in a
communications receiver to performa necessary to Include the latter scaling
circuit 92. In  complementary compansion function of signal which addition,
if scaling circuit 92 is included, the scale fac-  has been companded at a
transmitter. torapplied thereto may have values differentfrom the   FIGURE
11 illustrates circuitryfor performing the reciprocal of the values applied
to the scaling circuit  complementary function of the circuitry Illustrated
In 90. Further, the scale factor 1/a, applied tothe scaling   as   FIGURE
10. The circuitry of FIGURE 10 tends to circuit 90 Is not meant to imply
that the values 1/a are  compress smaller amplitude signal values and to
ex- limited to values less than 1, but may Include values  pand (amplify)
larger amplitude signal values, while greater than 1. The scale factors a
and 1/a may be  the circuitry of FIGURE 11 tends to expand smaller 6    



11                  EP 0 455 426 B1                 12 amplitude signal
values and to compress larger am-     to a selected one of a family of
transferfunctions plitude signal values.                                in
dependence upon the control value supplied to FIGURE 12 Illustrates a
further application        said second circuit means. wherein the invention
is used to perform peaking con- trol of a vertical detail signal In a
television receiver.   5   2. Processing apparatus in accordance with claim
v   In FIGURE 12 composite video signal is converted to    1, further
characterized by third circuit means digital form in an analog-to-digital
converter (AID) and  (16) responsive to the signal output of said first
comb filtered to separate the luminance, Y, and chro-  circuit means, and
to an additional control value minance, C, components. The lower frequency
spec-      from said source of control values, for performing trum of the
comb filtered chrominance component  lo    one of a scaling function and an
offset function contains luminance vertical detail which Is separated  upon
the signal output of said first circuit means; by the bandpass/lowpass
filter and added back to the        whereby the selection of said one of
said luminance signal in the adder 105, to provide a re-   family of
transferfunctions to which said video in- stored luminance signal. The
vertical detail signal is  put signal Is subject Is additionally dependent
also processed by the circuitry 101, 102 and 103 to  Ms  upon the
additional control value supplied to said provide a cored, peaked and pared
vertical detail sig-  third circuit means. nal which is added to the
restored luminance signal In an adder 104 to generate a luminance signal
with   3. Processing apparatus in accordance with claim I peaked vertical
detail. The peaking function Is well   orclaim 2, furthercharacterized
byfurthercircuit known, and desirably is arranged to be adjustable so   20
means (54), serially coupled with said second cir- that the user can adjust
the displayed image accord-   cult means (52) between said video input
signal Ing to his viewing preference. The general form of the  source and
said Input terminal of said first circuit transfer function applied to the
vertical detail signal  means, and also responsive to a further control Is
illustrated in the block designated 102. Elements   value from said source
of control values, for per- 101, 102 and 103 are arranged to operate
similar to  25  forming one of a scaling function and an offset the
elements 90, 91 and 92, respectively of FIGURE     function different from
the one of said scaling 9topermitthe usertoselect one ofafamilyoftransfer
and offset functions performed by said second functions. The user may
select the portion of the dy-  circuit means (52); namic range of the
vertical detail signal to be peaked      whereby the selection of said one
of said by changing the gain factor a and he may select the   3o  family of
transferfunctions to which said video in- degree of peaking by adjusting
the gain factor B.      put signal is subject is additionally dependent
upon the further control value supplied to said further circuit means (54).
Claims 35  4. Processing apparatus in accordance with claim 1 1. Apparatus
for processing a video signal compris-    or claim 2, further characterized
by additional cir- ing:                                               cuit
means (32), serially coupled with said third a source (10) of a video input
signal;        circuit means (30), and also responsive to an- -'
first circuit means (14) having an inputter-  other control value from said
source of control minal and an output terminal, for performing a   40
values, for performing one of a scaling function transfer function on
signals delivered to said in-  and an offset function different from the
one of put terminal;                                      said scaling and
offset functions performed by a source (22) of control values; and
said third circuit means (30); second circuit means (12), coupled be-
whereby the selection of said one of said tween said video input signal
source and said in-  45  familyof transferfunctions to which said video in-
put terminal of said first circuit means, for per-  put signal is subject
is also dependent upon said forming one of a scaling function and an offset
another control value supplied to said additional function upon said video
input signal;             circuit means (32). characterized In that said
first circuit means comprises a memory means (ROM 14)  co programmed at
respective address locations with  Patentanspriche values representing
corresponding address val- ues which have been transformed In accordance
1. Gernt zum Bearbeiten sines Videosignals, ent- with a single
predetermined transfer function,     haltend: and in that the input
terminal of said first circuit  55  - sine Quelle (10) sines
Video-Eingangssi- means corresponds to an address input port of
gnals; said memory means;                                    - sin erstes
Schaltungsmittel (14) mit elnem whereby said video input signal is subject
Eingangsanschlug und einem Ausgangs- 7    



11                  EP 0 455 426 B1                 12       * c   L   M
S   * amplitude signal values and to compress larger am-     to a selected
one of a family of transfer functions plitude signal values.
in dependence upon the control value supplied to FIGURE 12 Illustrates a
further application        saidsecond circuit means. wherein the invention
is used to perform peaking con- >  trol of a vertical detail signal In a
television receiver.   5   2. Processing apparatus in accordance with claim
In FIGURE 12 composite video signal is converted to    1, further
characterized by third circuit means digital form in an analog-to-digital
converter(AID) and  (18) responsive to the signal output of said first comb
filtered to separate the luminance, Y, and chro-  circuit means, and to an
additional control value minance, C, components. The lower frequency spec-
from said source of control values, for performing trum of the comb
filtered chrominance component  lo    one of a scaling function and an
offset function contains luminance vertical detail which is separated  upon
the signal output of said first circuit means; by the bandpass/lowpass
filter and added back to the         whereby the selection of said one of
said luminance signal in the adder 105, to provide a re-    family of
transferfunctions to which said video in- stored luminance signal. The
vertical detail signal Is  put signal is subject is additionally dependent
also processed by the circuitry 101, 102 and 103 to  15  upon the
additional control value supplied to said provide a cored, peaked and pared
vertical detail sig-  third circuit means. nal which i added to the
restored luminance signal in an adder 104 to generate a luminance signal
with    3. Processing apparatus in accordance with claim 1 peaked vertical
detail. The peaking function Is well   or claIm 2, further characterized by
further circuit known, and desirably is arranged to be adjustable so   20
means (54), serially coupled with said second cir- that the user can adjust
the displayed image accord-   cuit means (52) between said video input
signal ing to his viewing preference. The general form of the  source and
said input terminal of said first circuit transfer function applied to the
vertical detail signal  means, and also responsive to a further control is
Illustrated in the block designated 102. Elements   value from said source
of control values, for per- 101, 102 and 103 are arranged to operate
similar to  25  forming one of a scaling function and an offset the
elements 90, 91 and 92, respectively of FIGURE     function different from
the one of said scaling 9to permit the userto select one
ofafamilyoftransfer   and offset functions performed by said second
functions. The user may select the portion of the dy-  circuit means (52);
namic range of the vertical detail signal to be peaked       whereby the
selection of said one of said by changing the gain factor a and he may
select the   30  family of transfer functions to which said video in-
degree of peaking by adjusting the gain-factor p.      put signal is
subject is additionally dependent upon the further control value supplied
to said further circuit means (54). Claims 35  4. Processing apparatus in
accordance with claim I 1. Apparatus for processing a video signal compris-
or claim 2, further characterized by additional cir- Ing:
cult means (32), serially coupled with said third a source (10) of a video
input signal;        circuit means (30), and also responsive to an- first
circuit means (14) having an Input ter-  other control value from said
source of control minal and an output terminal, for performing a   40
values, for performing one of a scaling function transfer function on
signals delivered to said In-  and an offset function different from the
one of put terminal;                                      said scaling and
offset functions performed by a source (22) of control values; and
said third circuit means (30); second circuit means (12), coupled be-
whereby the selection of said one of said tween said video input signal
source and said in-  45  family of transferfunctions to which said video
in- put terminal of said first circuit means, for per-  put signal Is
subject Is also dependent upon said forming one of a scaling function and
an offset     another control value supplied to said additional function
upon said video input signal;              circuit means (32).
characterized In that said first circuit means comprises a memory means
(ROM 14)  so programmed at respective address locations with
Patentanspriche values representing corresponding address val- ues which
have been transformed In accordance   1. Gerat zum Bearbeiten eines
Videosignals, ent- with a single predetermined transfer function,
haltend: and in that the input terminal of said first circuit  5s  - eine
Quelle (10) eines Video-Eingangssi- means corresponds to an address input
port of           gnals; said memory means;
- ein erstes Schaltungsmittel (14) mit einem whereby said video input
signal is subject         Eingangsanschlul3 und einem Ausgangs- 7    
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11111 III  II * C   L  M anschlug zum Ausf0hren elner Obertra-            -
wobel die Auswahl der einen der Famille gungafunktbon f~r Signals, die dem
Ein-           von Obertragungsfunktionen, der das Vi- gangsanschiul
zugefflhrt werden;                   deo-Eingangssignal untorworfen wird,
zu- - elne Quells (22) von Steuerwerten; und            sitAich von dem
welteren Steuerwert ab- - ein zweltes Schaltungamittel (12), das zwi-   5
hangt, der dam welteren Schaltungamittel fY          schen die
Video-Elngangssignal-Quelle             (54) zugefuhrt wird. und den
Elngangsanschlul& des ersten Schaltungsmittels gekoppelt ist, zum Aus-  4.
Verarbeitungsgerfat nach Anspruch I oder 2, fflhren entweder der
Skalierfunktion oder        - welter gskennzeichnet durch ein zusfatzli-
einer Offset-Funktion mit dem Vldeo-Eln-  10       ches Schaltungamittol
(32), das seriell mit gangssignal;
dem dritten Schaltungsmittol (30) gekop- dadurch gekennzeichnet,
pelt Ist und auch auf einen weiteren Steuer- - dam  das erste
Schaltungsmittel sin Spel-         wert von der Steuerwert-Quelle
anspricht, chermittel (ROM 14) enthllt, das an jewei-         zum Ausfuhren
einer Skalierfunktion oder ligen Adresestellen oder -platzen mit Wer-  16
einer Offset-Funktion, die anders ist als die ten programmiert ist, die
korrespondieren-         Funktlon derSkalier- odor Offset-Funktion, de
Adressenwerte reprasentieren, die in            die von dem drittbn
Schaltungsmittel (30) Obereinstimmung mit elner einzelnen vor-
ausgefflhrtwird; bestimmten Obertragungsfunktion trans-           - wobel
die Auswahl der einen der Familie formiert worden sind, und dma1 der Ein-
20        von Obertragungafunktionen, der das Vi- gangsanschluB des ersten
Schaltungsmit-            deo-Eingangssignal  unterworfen  wird, tels mit
elnem Adress-Eingangsport des             much abhangt von dem zusatzlichen
Stbu- Speichermittels korrespondiert;                    erwert, der dem
zusatzlichen Schaltungs- - wobei das Video-Eingangssignal einer aus-
mittel (32) zugeffihrt wird. gowahlten Obertragungsfunktlon elner Fm-  25
milie von Obertagungsfunktionen ausge- setzt wird oder lhr unterworfen
wird, in Ab-  Revendlcatlons hangigkeit von dem Stbuerwert, der dem zweiten
Stbuermittbl zugef~hrtwird.        1. Dlspositif pour Is traitement d'un
signal video 30      comprenant: 2. Verarbeltungsgerat nach Anspruch 1,
weiter ge-        - une source (10) d'un signal d'entree vidio;
kennzelchnet durch sin drittes Schaltungsmittl               des premiers
moyens de circuit (14) (18), das auf das Ausgangssignal des ersten
comportant une borne d'entree ot une bor- Schaltungsmittels und auf sin
zusatzlichen Steu-       ne de sortie, pour executor une fonction de erwert
von derQuelle derSteuerwerte anspricht,  3S     transfert sur des signaux
delivrsa A ladite zum Durchfrihron entwedereinerSkalierfunktion
borne d'entree; odor einer Offset-Funktion mit dam Ausgangssi-       - une
source (22) de valeurs de commande; gnal des ersten Schaltungamittels;
et - wobel die Auswahl der einen der Familie von        - des seconds
moyens de circuit (12) couplis Obertragungsfunktionen, der das Video-Ein-
40         entre ladite source de signal d'entree video gangssignal
ausgesetzt wird, zusatzlich von dem        et ladito borne d'entree desdits
premiers zusatzlichen Stbuerwert abhangt, der dem drit-         moyens de
circuit, pour executer l'une des ten Schaltungamittel zugefflhrt wird.
fonctions de changement d'echelle et de dicalage sur ledit signal d'entree
video; 3. Verarbeitungsgerdt nach Andpruch 1 odor 2,  4S
caractirise en ce que lesdits pre- - weltr gekennzelchnet durch ein
weiteres           miers moyens de circuit comprennent des Schaltungamittol
(54), das seriell mit dem         moyens de memoire (ROM 14) program-
zweiten Schaltungsmittbl (52) zwischen der         mes A des emplacements
d'adresse res- Video-Eingangssignal-Quelle und dem Ein-           pectifs
avec des valeurs representant des gangsanschluf des ersten Schaltungsmit-
so        valeurs d'adresse correspondantes qui ont tels gekoppelt Ist und
das much auf einen          eti transfonrmes selon une fonction de weibtren
Stbuerwert von der Quelle von             transfert unique preditermines et
en ce Steuerwerten anspricht, zum Ausfihren ei-          quo la borne
d'entree desdits premiers ner Skalierfunktlon oder einer Offset-Funk-
moyens de circuit correspond A un point tion, die anders ist als die
Funktion der  s5      d'accs d'entrie d'adressedesdits moyens Skalier- oder
Offset-Funktion, die von dem         de mimoire; zweiten Schaltungsmittel
(52) ausgefflhrt               de manibre quo ledit signal d'entrde wird;
video soit soumis A une fonction de trans- 8   
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choisle dans unefamiiiile de fonctions de transfert on d6pendance avoc la
valeur de commando delivree auxdits seconds moyens de circuit. 5 2.
Dispositif de traibtment selon la revendication 1, caract6rise en outre par
des troisiemes moyens de circuit (16) agissant en reponse A la sortle de
signal desdits premiers moyens de circuit et a une valour de commando
additionnelle de ladito  10 source de valeurs de commando, pour ex6cutbr
l'une des fonctions de changement d'echelle et de d6calage sur le signal de
sortie desdits pro- miers moyens de circuit; de fagon quo la selection de
ladito fonction  1S de la famille de fonctions de transfert A laquelle
ledit signal d'entree video eat soumis, soit addi- tionnellement d6pendantb
de la valeur de commando additionnelle d6livr6e auxdits trolsie- mes moyens
de circuit                    20 3. Dispositif de traibtment solon la
revendication I ou 2 caracterlse en outre par d'autres moyens de circuit
(54), couples en serie avec lesdits se- conds moyens de circuit (52) entre
ladibe source  25 de signal d'entr6e video et ladito borne d'entr6e desdits
premiers moyens de circuit, et agissant aussi en reponse a une autre valour
de comman- de de ladite source de valeurs de commando, pour executbr l'une
des fonctions de changement  30 d'echelle et de decalage differentb de
l'une des fonctions de changement d'echelle et de decala- ge execut6e par
lesdits seconds moyons de cir- cut (52); de maniere quo la sblection de la
fonction   35 de transfert choisle dans la famille de fonction de transfert
A laquelle eat soumis ledit signal d'en- tree vid6o eat additionnellement
dependantb de l'autre valour de commando delivr6o auxdits au- tres moyens
de circuit (54).             40 4. Dispositif de traitbment selon la
revendication I ou 2 caracterise en outre par des moyens addi- tionnels de
circuit (32), couples en serie avec les- dits trolsiemes moyens de circuit
(30) et agissant  45 egalement en reponse A une autre valeur de commando de
ladito source de valeurs de commando, pour ex6cutor l'une des fonctions de
changement d'echelle et de decalage, differento de la fonction de
changement d'echelle ou de de-  so calage executee par lesdits trolslemes
moyens de circuit (30); de maniere quo la selection de ladito fonc- tion de
la famille de fonctions de transfert A la- quello est soumis ledit signal
d'entree vidho solt  55 egalement dependante de ladito autre valeur de
commando delivre6 auxdits moyons additbonnols de circuit (32). 9    


