
EP 0 392 576 B1 Description The invention relates to a picture signal
interpolation circuit for interpolating a picture signal encoded in
accordance with a field skipping method to obtain interpolated fields
between received fields of said picture 5   signal. A television system in
which an original picture signal bandwidth is higher than a bandwidth of a
transmis- sion path is used, for example, in high-definition television for
inter alla broadcasting, in television conference systems, in television
for monitoring purposes using telephone connections, etc. For picture
signal storage, storage on discs or tapes having a more limited capacity is
mentioned as an example. 10      A high-definition television system
comprising in its decoding section a picture signal interpolation circuit
as described in the preamble, is known from a discourse at a conference and
an accompanying article entitled "TVDH 87", Ottawa (CA) 4-8 October 1987,
vol. 1, P. Bernard et al.: "Analyse de structures de sous- echantillonnage
spatio-temporel d'un signal TVHD en vue de sa transmission dans un canal
MAC", pp. 6.2.2- 6.2.28. The introduction of high-definition television
(HDTV) for domestic use is described for color television. 15  Starting
from the so-called MAC system (Multiplexed Analog Components) having its
limited bandwidth, a com- patible high-definition system (HD-MAC) is
described. It is stated that there must be a balance between, on the one
hand, the best HD-MAC picture available for specific receivers and, on the
other hand, the capability of maintaining an acceptable quality for
existing MAC receivers. To this end it has been proposed to use three
picture signal channels with a shortest, an intermediary and a longest
picture signal refreshing period, the 20  shortest period being equal to 20
ms, in the encoding circuit and in the complementary, i.e. inversely
operative decoding circuit. Dependent on the result of motion detection,
one of the three channels is used locally in the picture. In the case of a
motion of more than 2 pixels perframe period (20 ms) the channel having the
shortest period is used. In the case of a motion between 2 and 0.5 pixels
per frame period, the channel having the in- termediate period is used and
in the case of a motion of less than 0.5 pixel perframe period, the channel
having 25  the longest period is used. For obtaining the picture signal
bandwidth reduction use is thus made of the split- up into sub-pictures
which are stationary or which exhibit some motion or much motion. In
addition to the encoding operation which leads to the reduction of the
bandwidth, it is well known to limit the bandwidth by means of the
so-called field skipping method in which e.g. one of two successive fields
is transmitted or stored each time. In this case the picture signal
interpolation circuit operates with picture infor- 30   mation from the
previous and the subsequent field so as to form the non-stored or
non-transmitted intermediate field by means of the interpolation. In
practice it appears that a non-optimum picture quality may occur during
picture signal display when us- ing the combination of encoding and field
skipping. It appears that a troublesome area flickering may occur. It is
inter alia an object of the invention to realise a picture signal
interpolation circuit by which the trouble- 35  some area flickering is
reduced. To this end, afirstaspectof the invention provides a picture
signal interpolation circuit as defined in claim 1. A second aspect of the
invention provides a picture signal interpolation circuit as defined in
claim 4. Advantageous embodiments of the invention are defined in the
subclaims. The invention is based on the recognition that the combination
of the fact that the picture signal is gamma- corrected, the use of the
field skipping method and the presence of considerable pixel contrasts
contributes 40  to the area flickering. The remedy found is the use of
gamma compensation in the picture signal interpolation so that large
contrasts in the displayed picture no longer contribute to the troublesome
area-flickering. The contribution to the area-flickering caused by said
combination occurs at half the field frequency, i.e. the frame frequency,
due to the periodical alternation, upon display, of received field
information and interpolated field information. 45      In the first
aspectof the invention, the interpolator operates with linearized picture
signals so that the area- flickering upon display is reduced. If a picture
display device comprising the picture signal interpolation circuit, has a
picture display member with a gamma which is not equal to one, the gamma
compensation means may further comprise a gamma corrector coupled between
the output of said interpolator and the output of said picture signal
interpolation means. A gamma adaptation at this location results in the
simplest embodiment. 50      In an embodiment of a picture signal
interpolation circuit according to the second aspect of the invention and
operating with a compensation value which is dependent on the pixel
contrast at the picture interpolation, the gamma compensation means may be
as defined in claim 5. Experiments have shown that optimum results are
obtained if the multiplier has a multiplication factor of the order of one
eighth. 55      In an embodiment of a picture signal interpolation circuit
according to the second aspect of the invention and operating with a
compensation value which is dependent on the pixel contrast at the picture
interpolation and on the local brightness in the picture, the gamma
compensation means may be as defined in claim 7. These and other (more
detailed) aspects of the invention will now be described and elucidated in
greater 



2    EP 0 392 576 B1 detail by way of example with reference to the
accompanying drawings. In the drawings: Fig.  is a block-schematic diagram
of an embodiment of a television system and of a picture displaydevice
comprising a picture signal interpolation circuit according to the
invention; 51      Fig. 2 shows some graphs to explain a recognition on
which the invention Is based; Fig. 3 shows in more detail a first
embodiment of a gamma compensation circuit in a picture signal inter-
polation circuit according to the invention, operating with de-gamma
correctors; Fig. 4 shows a second embodiment operating with a compensation
value which is dependent on the pixel- contrast at the picture
interpolation; and 10      Fig. 5 shows a third embodiment operating with a
compensation value which is dependent on the pixel contrast at the picture
interpolation and on the local brightness in the picture. Fig. 1 shows by
way of example a block-schematic diagram for a television system comprising
in its de- coding part a picture signal interpolation circuit according to
the invention, particularly implemented as a high- definition HD-MAC color
television system, which is illustrated with a MAC encoding circuit MAC ENC
and with 15  the indication 1250/50/2:1, 27 MHz, 16:9 in a signal source
DSS. It has been indicated at the, for example, digital signal source DSS
that it supplies a luminance signal YO (54 MHz) and chrominance signals UO
and VO, in which 54 MHz is the sampling frequency at the luminance signal
YO with the original picture signal bandwidth of 27 MHz. The digital signal
YO (54 MHz) is, for example an 8-bit signal, as are the signals UO and VO.
For the sake of completeness of the description of the HD-MAC system of
Fig. 1, the signals UO and VO are given 20  which are assumed to be
processed in the desired known manner to signals U1 and V1 to be applied to
the encoding circuit MAC ENC. The circuit MAC ENC ensures in known manner a
signal compression and a si- multaneous sequential conversion of the
applied picture signals. In the signal source DSS the number 1250 indicates
the number of television lines perframe period, in which 50 single
interlaced (2:1) fields with a field period of 20 ms constitute 25 frames.
In this case a television line period which is not indicated, is equal to
32 25  us. The signal source DSS could further supply a non-interlaced
picture signal with, for example, the associ- ated indication 1250/50/1:1.
The proportion of the picture, i.e. the aspect ratio is indicated by 16:9.
The reference PSS denotes the picture signal source of the television
system which comprises mainly the source DSS and an encoding circuit ENC
for the system. Picture signal source PSS is coupled to a picture signal
transmission path or picture signal storage device which is denoted by DBS.
An example of the storage so  device is a disc or tape picture signal
recording and reproducing device. Starting from the HD-MAC system, which is
given by way of example, the transmission path is further described, with
the reference DBS standing for "Direct Broadcast by Satellite". In a
comparable manner the indication 625/50/2:1, 6.25 MHz, 4:3 is given by way
of example in the transmission path DBS, similarly as in the source DSS. It
appears that the original picture signal bandwidth of 27 MHz is a factor of
four largerthan the limited bandwidth of 6.25 MHz of the trans- 35  mission
path DBS. The output of the transmission path DBS is coupled to at least
one picture display device PDD forming part of the system. The device PDD
mainly comprises a decoding circuit DEC for the system, which circuit is
essentially complementary, inversely operative with respect to the system
encoding circuit ENC of the picture signal source PSS. The circuit DEC
forms from the picture signal received via the path DBS a picture signal
YO' (54 MHz) to be applied to a high-definition picture display member
HDTV. The chrominance 40  signals UO' and VO' and data and sound signals
DS, SS, originating from a MAC DEC decoding circuit are ap- plied in known
manner to the picture display member HDTV. The MAC DEC circuit is
essentially complementary to the MAC ENC circuit and supplies the signals
U1 and V1' to be processed so as to be applied to the picture display
member HDTV. The system encoding and decoding circuits ENC and DEC further
comprise an encod- ing circuit DATV ENC and a decoding circuit DATV DEC,
respectively, for processing data signals DS and for 45  supplying data
signals DS, respectively, the reference DATV standing in known mannerfor
"Digitally Assisted TV". The output of the DATV ENC circuit is coupled to
the MAC ENC circuit and the input of the circuit DATV DEC is coupled to the
MAC DEC circuit. In Fig. 1 the luminance signal YO (54 MHz) is applied to a
signal processing circuit COR via a connection lead which, for the sake of
simplicity, is shown as a single lead but which is in reality a multiple
lead. Further 50  connection leads, inputs and outputs are shown in a
single form but are in reality multiple. It is assumed that the
conventional signal processing operations are carried out in the circuit
COR, such as, for example ampli- fication, filtering and correction which
is denoted in Fig. 1 by (COR.[err]). The gamma correction is denoted by y
because its use is the basis of the invention, as will hereinafter be
apparent. To accentuate its presence, the 



circuit COR is shown separately, but it may form part of the source DSS. 55
The multiple output of the circuit COR is coupled via multiple connection
leads to three parallel picture sig- nal channels PC1, PC2 and PC3 which
are coupled by means of a time-division multiplex circuit MUX1 and are
connected via this circuit to the MAC ENC circuit. The picture signal
channel PC1 is shown with a series arrangement of a low-pass filter LPF1, a
sampling 3    EP 0 392 576 B1 circuit SC1 shown as a switching circuitto
which a sampling clock pulse signal CS is applied and a line shifting
circuit LS1. The frequency of the clock pulse signal CS is equal to half
the luminance sampling frequency. The known line shift is illustrated by
means of a solid line and a dotted line and an arrow. Similarly, the
channel PC2 comprises a low-pass filter LPF2, a sampling circuit SC2 and a
line shifting circuit LS2. The picture signal 5   channel PC3 comprises a
switching circuit SC4 to which a switching signal VS shown, which occurs
with a frame period (VT1 + VT2), is applied, a low-pass filter LPF3 and a
sampling circuit SC3 with the supply of the sampling clock pulse signal CS.
The switching signal VS ensures that the YO signal is processed for one
field period, for example, VT1 during each frame period. The switching
circuit SC4 ensures a signal processing op- eration in accordance with the
field skipping method in which each time one of two successive fields is
trans- 10  mitted (or stored). The output of the low-passfilter LPF3 is
coupled to an input of a motion detection device MOT. It is assumed that
the device MOT locally detects motion in a picture to be displayed, while a
motion signal S20,40,80 is generated when thresholds are exceeded,
dependent on the extent of motion, An example is a motion signal S80,40,20
which is supplied if a motion is detected which is smaller or larger than a
threshold value of 0.5 or 15  12 pixels per frame period of 2VT = 40 mns.
The motion signal S20,40,80 is applied to the circuit MUX1 in which an
input terminal T20, T40, T80, respectively, is connected underthe control
of this circuitto an output terminal TO via a switch. The circuit MUX1
applies a luminance signal Y1 (13.5 MHz) to the MAC ENC circuit. The
digital luminance signal Y1 (13.5 MHz) at the sampling frequency of 13.5
MHz is composed of three sub-signals Y80, Y20 and Y40 which are supplied by
the signal channels PC1, PC2 and PC3, respectively, with a signal refresh-
20  ing period which is equal to4VT= 80 ms, 1VT= 20 ms and 2VT =40 ms,
respectively. Forthe sake of simplicity the circuit MUX1 is shown as a
mechanical switch, but in practice it is in the form of an electronic
multiplexer. The motion detection device MOT not only supplies the motion
signal S20,40,80 to be applied to the en- coding circuit DATV ENC, but also
supplies further information VR about motion vectors associated with the
detection of exceeding the threshold values by 0.5 and 12 pixels per frame
period. 25      The MAC DEC circuit supplies a digital signal Y1 (13.5 MHz)
which is comparable to the signal Y1 (13.5 MHz), to three signal channels
PC11, PC12 and PC13. Primed and unprimed signals are comparable. The
channels PC11 and PC12areessentiallycomplementary, inverselyoperativewith
respecttothe channels PC1 and PC2 and supply signals Y80 and Y20'. The
channel PC1 comprises a series arrangement of a line shifting circuit LS11,
a sample insertion circuit SC11 and a low-pass filter LPF11. The insertion
of the samples is indi- 30  cated by "0" and a change-over switch atthe
circuit SC11. The channel PC12 is implemented in the same man- ner with
circuits LS12 and SC12 and a filter LPF12. The signal channel PC13
comprises a sample insertion circuit SC13 and a subsequent low-pass filter
LPF13. An output of the filter LPF13 is coupled to inputs of a switching
circuit SC14, a picture signal memory MEM 2VT and a degamma corrector G1.
Inputs of an interpolator INT are coupled to outputs of the corrector 35
G1 and a degamma corrector G2 which is arranged subsequent to the memory
MEM 2VT. A control input of the interpolator INT receives motion vector
information VR' from the DATV DEC circuit. An output of the inter- polator
INT is coupled to an input of the switching circuit SC14 via a gamma
corrector G3. A control input of this circuit receives a signal VS' which
is comparable to the signal VS. The frame frequency switching circuit SC14
has an output conveying a signal Y40' which is coupled to an input terminal
T40 of a multiplex circuit 40   MUX11. ThesignalsY80'andY20'are applied to
inputterminalsT80andT20 and underthe control of amotion signal S20,40,80'
supplied by the DATV DEC circuit, an output terminal supplies the signal
YO' (54 MHz). The signal channel PC13 of Fig. I comprises in the
mannerdescribed a motion-compensated (VR') picture signal interpolation
circuit (MEM, INT, G) which according to one aspect of the invention
comprises a gamma compensation circuit G (G1, G2, G3). For the signal
interpolation intended to form an intermediate field from 45  the previous
and subsequent fields which are transmitted in accordance with the field
skipping method, the memory MEM 2VT and the interpolator INT are
essentially present The memory MEM has a storage capacity or a delay time
which is equal to or larger than two field periods. Line period memories
may be present. For the explanation of the influence of the gamma
compensation circuit G reference is made to Fig. 2. 



Fig. 2 shows some graphs in accordance with a function y = f(x). The values
of x and y are plotted along two perpendicular axes between 0 and 255 = 1
as peak values. To emphasize that the values of x and y are 255 digital and
occur with e.g. 8 bits, the 0 to 255 notation is used. The reference [err]
denotes the half peak- to-peak value. Starting from [err] two values [err]
and [err] are plotted which occur in accordance with the function 55   y =
[err], respectively. Furthermore, [err] = [err] is plotted. The reference y
= x denotes the linear graph, at which [err] = 1. Without the presence of
the correctors G1 and G2 of Fig. 1 the picture signal interpolation is
effected in 4    EP 0 392 576 B1 accordance with the relation [err] in
which [err]   are located on the graph y = [err] In this case [err] and 2
[err] correspond to picture signal values of pixels of the previous and
subsequent field, while half the sum value represents the interpolated
picture signal value of the pixel in the intermediate field. Starting from
the values of 3/4 and 1/4 of the peak-to-peak value shown in Fig. 2, the
value of [err] denoted by means of a circle follows via the path denoted by
double arrow heads. In the presence of the correctors G1(1/y),G2(1/y) and
G3(y), the interpolation is effected in accordance with the relation 10
[err] In Fig. 2 the path followed between and in the graphs is shown by
single arrow heads. It appears that an in- terpolation value denoted by a
cross occurs at this path. The cross value which is correct is larger than
the 20  incorrect circle value. The maximum difference occurs for [err] = 1
and [err] = 0, or the other way around at which [err] i.e. 0.5 < 0.758.
This implies that for a pixel with a white value [err] = 1) in the previous
field and a 2 2 pixel with a  black value ([err] = 0) in the subsequent
field an incorrect interpolation value which is 66% of the correct
interpolation value is obtained without the use of gamma compensation. In a
binary sense this is an 25  incorrect value of [err] with respect to the
correct value of 193 i.e. a difference of 6.6-. Fig. 2 shows this max- imum
difference value. The maximum difference value of 66 corresponds to a
binary difference of 66 least 255 significant bits (LSB) for 8-bit words,
i.e. to the bit word 01000010. 30      For the example with [err] = 3/4 and
[err] = 1/4 shown in Fig. 2, a calculation results in 0.5 < 0.577, which
means that the interpolation value is 13% too low without gamma
compensation. It appears that a transmitted field and an interpolated field
are alternately displayed at which the interpo- lated pixel values are too
low if the gamma compensation at the picture interpolation is not used.
Dependent on the magnitude of the pixel contrasts (black-white is maximum)
the differences upon display contribute to 35  area flickering. The extent
of area flickering is not only dependent on the high-frequency picture
contents but also on possibly erroneous motion vector information. In
practice, a troublesome area flickering appears to occur which can be
prevented by the gamma compensation. Fig. 1 shows the gamma compensation
circuit G mainly with the two degamma correctors G1 and G2. Ac- cording to
one aspect of the invention the interpolator INT is thereby active with
linearized picture signals. If 40  the picture display member HDTV operates
with a gamma which is equal to one, it is not necessary to use the gamma
corrector G3 and, for example, a degamma corrector is present between the
low-pass filter LPF13 and the switching circuit SC14. If the gamma of the
picture display member HDTV is unequal to one, the gamma corrector G3 may
be present in its simplest form in relation to the interpolated picture
signal. Fig. 3 shows a block diagram of a more detailed embodiment of a
gamma compensation circuit G. Com- 45  ponents described with reference to
Fig. 1 are indicated in the same way in Fig. 3 and subsequent Figures. The
correctors GI, G2 and G3 are denoted by LUT1, LUT2 and LUT3, respectively,
so as to indicate that each of them is in the form of a digital device
operating with a Look-Up Table. Multiple connection leads are denoted in
Figs. 3,4 and 5 by the reference numerals 8, 9, 12 and 13 to illustrate the
processing of an original e.g. 8- bit word. The interpolator INT of Fig. I
is shown diagrammatically with, inter alia a digital adder ADD1 and a 50
subsequent multiplier MUL1 with a factor of 1/2. The supply of the vector
information VR' to the interpolator INT is shown diagrammatically. Fig. 3
shows that the use of three LUT devices and a twice 12-bit instead of a
twice 8-bit adder may be sufficient for the gamma compensation at the
picture interpolation. The gamma compensation circuit G according to Fig. 3
is formed as a circuit (WT1, LUT2) and (LUT1, LUT2, LUT3), re- 



spectively. 55      For Fig. 3 and the subsequent Figs. 4 and 5 it holds
that the shown sequence of adding or subtracting, multiplying etc. may be
reversed. The appended Claims are to be considered as to encompass these
alterna- tives. Fig. 4 shows an embodiment in which linearization does not
take place before the picture interpolation but 5    EP 0 392 576 B1 one
which operates with a compensation value which is dependent on the pixel
contrast at the picture inter- polation. It is apparent from the
description of Fig. 2 that it always holds that the incorrect interpolation
value is smaller than the correct interpolation value, the difference value
being dependent on the pixel contrast and varying between 0 and [err]= 0.59
of the peak-to-peak value. On this basis the inputs of the interpolator INT
which comprises, inter alia an adder ADD2 and a multiplier MUL2 with a
factor of 1/2, are coupled to inputs of a subtractor SUB1 which is followed
by an absolute value former ABS1 and a multiplier MUL3 with a factor of
1/4. Inputs of an adder ADD3 are coupled to outputs of the interpolator INT
and a series arrangement of sub- tractor, absolute value former and
multiplier (SUB1, ABS1, MUL3). As a result the incorrect interpolation
value 10  obtained by the picture interpolation is raised by a compensation
value which is dependent on the pixel con- trast, namely by the
multiplication factor of 1/4 which is approximately equal to the described
factor of 0.259. This provides the advantage of a signal processing with at
mostone 9-bitword and the absence of LUTdevices. If desired, the
multiplication factor may be given a value of the order of one fourth. A
reduction of the area flick- ering across the said 66 LSBs by a factor of
approximately 4 leads to a area flickering across 17 LSBs corre- 15
sponding to the bit word 00010001. The gamma compensation circuit G
according to Fig. 4 is in the form of a circuit (SUB1, ABS1, MUL3, ADD3).
Although the above theoretical analysis indicates that an optimum value of
the multiplication factor of mul- tiplier MUL3 would be 1/4, experiments
have surprisingly shown that in certain circumstances this factor of 1/4
yielded an increase instead of a decrease of the disturbing flicker
phenomenon, while a factor of 1/8 yielded 20  far better results.
Experiments have further shown that also a factor of 3/16 yields far better
results than the factor of 1/4, while no differences can be noticed between
the respective results yielded by the factor of 3/16 and the factor of 1/8.
A system in which the factor of 1/8 is chosen if the output signal of
absolute value former ABSI is below 128 LSBs, and the factor of 1/4 is
chosen if the output signal of absolute value former ABS1 is above 128
LSBs, yields about the same results as a fixed factor of 3116. In order to
obtain a simple hardware 25  realization, a fixed factor of 1/8 is
preferred. Afurther approximation of the optimum compensation value can be
realised in accordance with the  block- schematic diagram of Fig. 5. In
this case the compensation value is dependent on the pixel contrast at the
picture interpolation as well as on the local brightness in the picture.
The interpolator INT comprises, inter alia an adder ADD4 and a multiplier
MUL4 with a factor of 1/2. The gamma compensation circuit G comprises a 30
subtractor SUB2 with inputs which are coupled to the interpolator inputs
and which is followed by an absolute value former ABS2. An output of the
absolute value former ABS2 is coupled to an input of a digital device LUT4
which operates with a look-up table and another input of which is coupled
to an interpolator output and an output is coupled to an input of an adder
ADD5 another input of which is coupled to the interpolator output. The ref-
erences  m <= 8, n <= 8 and q <= 7 at the multiple inputs and the output of
the device LUT4 indicate that a 35  number of m, n and q most significant
bits (MSB) are used for the compensation value for the adder ADD5.
Computations by means of a computer program have led to the following
Table: Table 40                      n        m
maximum MSB      MSB           MSB         deviation in bits 8        8
7           0 45                       6        6             7           2
6        6             6           3 3        4             7           8
50                       3        4             6           8. The Table
shows that there is a jump between the deviations, namely between 3 and 8
bits, i.e. between a bit word 0011 and a bit word 1000. For obtaining the
minimum bit deviation of 0, 2 or 3 bits the device LUT4 is preferred which
operates with a number of output bits (7 or 6) which is equal to or differs
by one bit from 55   numbers of input bits (8 or 6). The gamma correction
circuit G according to Fig. 5 is in the form of a circuit 



(SUB2, ABS2, LUT4, ADD5). Another approximation of the gamma compensation
can be performed by expressing the power function given in Fig. 2 and
leading to the correct cross value in a polynomial with variables of the
sum value [err] + [err] 6    EP 0 392 576 B1 and the absolute value of the
difference value [err] - [err]. This polynomial then leads to the optimum
contents of a LUT device. The picture signal interpolation circuit
according to the invention, which mainly comprises the memory MEM, the
interpolator INT and the gamma compensation circuit G is characterized by
the last-mentioned circuit. 5 Claims 1.  Picture signal interpolation
circuit, comprising: 10            means (LPF13) for receiving a
gamma-corrected picture signal encoded in accordance with a field skipping
method; and means (INT, G) coupled to said receiving means (LPF13) for
interpolating said picture signal to ob- tain interpolated fields between
gamma-corrected received fields of said picture signal; characterized in
that said picture signal interpolation means (INT, G) include an
interpolator (INT) 15      and gamma compensation means (G), said gamma
compensation means (G) comprising de-gamma cor- rection means (G1,G2) being
coupled between said receiving means (LPF13) and said interpolator (INT) to
compensate for the gamma-correction of said picture signal, and gamma
correction means (G3) being coupled between said interpolator (INT) and an
output of said picture signal interpolation means (INT, G) to compensate
for any display gamma. 20 2. A picture signal interpolation circuit as
claimed in Claim 1, wherein the de-gamma correction means (G) comprise
first (G1) and second (G2) de-gamma correctors, said first de-gamma
corrector (G1) being cou- pled to receive a first gamma-corrected picture
signal, said second de-gamma corrector (G2) being cou- pled to receive a
second gamma-corrected picture signal which is delayed by at least two
field periods 25      with respect to said first gamma-corrected picture
signal, each de-gamma corrector (G1, G2) having an output coupled to a
respective input of the interpolator (INT). 3.  A picture signal
interpolation circuit as claimed in Claim 1 or 2, wherein said correction
means (G1, G2, G3) comprise digital devices including a look-up table
(LUT). 30 4.  Picture signal interpolation circuit, comprising: means
(LPF13) for receiving a gamma-corrected picture signal encoded in
accordance with a field skipping method; and means (INT, G) coupled to said
receiving means (LPF13) for interpolating said picture signal to ob- 35
tain interpolated fields between gamma-corrected received fields of said
picture signal; characterized in that said picture signal interpolation
means (INT, G) include an interpolator (INT) and gamma compensation means
(G), said interpolator (INT) having an input coupled to said receiving
means (LPF13), said gamma compensation means (G) having a first input
coupled to said receiving means (LPF13), a second input coupled to an
output of said interpolator (INT) and an output coupled to 40      an
output of said picture signal interpolation means (INT, G), said gamma
compensation means applying a correction value to the interpolator output.
5. A picture signal interpolation circuit as claimed in Claim 4, wherein
the gamma compensation means (G) comprise: a digital subtracter (SUB1)
having first and second inputs coupled to first and second inputs of the
interpolator (INT), said first interpolator input being coupled to receive
a first picture signal, said second interpolator input being coupled to
receive a second picture signal which is delayed by at least two field
periods with respect to said first picture signal, an absolute value former
(ABS1) coupled to an output of the subtracter (SUB1), a multiplier (MUL3)
coupled to an output of the absolute value former (ABS1), and an adder
(ADD3) having inputs coupled to said output of the interpolator (INT) and
an output of said multiplier (MUL3), an output of said adder (ADD3) being
coupled to said output of said picture signal interpolation means (INT, G).
6. A picture signal interpolation circuit as claimed in Claim 5, wherein
the multiplier (MUL3) has a multipli- 



55       cation factor of the order of one eighth. 7. A picture signal
interpolation circuit as claimed in Claim 4, wherein the gamma compensation
means (G) comprise: 7    EP 0 392 576 B1 and the absolute value of the
difference value [err]. This polynomial then leads to the optimum contents
of a LUT device. The picture signal interpolation circuit according to the
invention, which mainly comprises the memory MEM, the interpolator INT and
the gamma compensation circuitG is characterized by the last-mentioned
circuit. 5 Claims 1. Picture signal interpolation circuit, comprising: 10
means (LPF13) for receiving a gamma-corrected picture signal encoded in
accordance with a field skipping method; and means (INT, G) coupled to said
receiving means (LPF13) for interpolating said picture signal to ob- tain
interpolated fields between gamma-corrected received fields of said picture
signal; characterized in that said picture signal interpolation means (INT,
G) include an interpolator (INT) 15      and gamma compensation means (G),
said gamma compensation means (G) comprising de-gamma cor- rection means
(G1,G2) being coupled between said receiving means (LPF13) and said
interpolator (INT) to compensate for the gamma-correction of said picture
signal, and gamma correction means (G3) being coupled between said
interpolator (INT) and an output of said picture signal interpolation means
(INT, G) to compensate for any display gamma. 20 2. A picture signal
interpolation circuit as claimed in Claim 1, wherein the de-gamma
correction means (G) comprise first (G1) and second (G2) de-gamma
correctors, said first de-gamma corrector (G1) being cou- pled to receive a
first gamma-corrected picture signal, said second de-gamma corrector (G2)
being cou- pled to receive a second gamma-corrected picture signal which is
delayed by at least two field periods 25      with respect to said first
gamma-corrected picture signal, each de-gamma corrector (G1, G2) having an
output coupled to a respective input of the interpolator (INT). 3. A
picture signal interpolation circuit as claimed in Claim 1 or 2, wherein
said correction means (G1, G2, G3) comprise digital devices including a
look-up table (LUT). 30  4.  Picture signal interpolation circuit,
comprising: means (LPFI 3) for receiving a gamma-corrected picture signal
encoded in accordance with a field skipping method; and means (INT, G)
coupled to said receiving means (LPF13) for interpolating said picture
signal to ob- 35      tain interpolated fields between gamma-corrected
received fields of said picture signal; characterized in that said picture
signal interpolation means (INT, G) include an interpolator (INT) and gamma
compensation means (G), said interpolator (INT) having an input coupled to
said receiving means (LPF13), said gamma compensation means (G) having a
first input coupled to said receiving means (LPF13), a second input coupled
to an output of said interpolator (INT) and an output coupled to 40      an
output of said picture signal interpolation means (INT, G), said gamma
compensation means applying a correction value to the interpolator output.
5. A picture signal interpolation circuit as claimed in Claim 4, wherein
the gamma compensation means (G) comprise: a digital subtracter (SUB1)
having first and second inputs coupled to first and second inputs of the 45
interpolator (INT), said first interpolator input being coupled to receive
a first picture signal, said second interpolator input being coupled to
receive a second picture signal which is delayed by at least two field
periods with respect to said first picture signal, an absolute value former
(ABS1) coupled to an output of the subtracter (SUB1), a multiplier (MUL3)
coupled to an output of the absolute value former (ABS1), and 50
an adder (ADD3) having inputs coupled to said output of the interpolator
(INT) and an output of said multiplier (MUL3), an output of said adder
(ADD3) being coupled to said output of said picture signal interpolation
means (INT, G). 6. A picture signal interpolation circuit as claimed in
Claim 5, wherein the multiplier (MUL3) has a multipli- 55      cation
factor of the order of one eighth. 



7. A picture signal interpolation circuit as claimed in Claim 4, wherein
the gamma compensation means (G) comprise: 7    a digital subtracter (SUB2)
having first and second inputs coupled to first and second inputs of the
interpolator (INT), said first interpolator input being coupled to receive
a first picture signal, said second interpolator input being coupled to
receive a second picture signal which is delayed by at least two field
periods with respect to said first picture signal, 5            an absolute
value former (ABS2) coupled to an output of the subtracter (SUB2), a
digital device (LUT4) including a look-up table, inputs of said digital
device (LUT4) being coupled to said output of the interpolator (INT) and to
an output of said absolute value former (ABS2), and an adder (ADDS) having
inputs coupled to said output of said interpolator (INT) and to an output
of said digital device (LUT4), an output of said adder (ADDS) being coupled
to said output of said picture 10      signal interpolation means (INT, G).
8. A picture signal interpolation circuit as claimed in Claim 7, wherein
the digital device (LUT4) has a number of output bits which is equal to or
differs by one bit from the number of input bits at each of said inputs of
said digital device (LUT4). Patentansprflche 1.
Bildsignalinterpolationsschaltung mit 20            Mitteln (LPF13) zum
Empfangen eines gammakorrigierten Bildsignals, codiert nach einem Teilbild-
sprungverfahrens; und Mitteln (INT, G) gekoppelt mit den genannten
Empfangsmitteln (LPFI 3) zum Interpolieren des ge- nannten Bildsignals zum
Erhalten interpollerter Teilbilder zwischen gammakorrigierten empfangenen
Teilbilderndes genannten Bildsignals; 25            dadurch gekennzeichnet,
daM die genannten Bildsignalinterpolationsmittel (INT, G) eine Interpola-
tionsschaltung (INT) und Gamma-Kompensationsmittel (G) aufweisen, wobei
diese Gammakompensa- tionsmittel (G) die Gamma-Korrekturmittel (Ga, G2)
aufweisen, die zwischen den genanten Empfangs- mitteln (LPF13) und der
genannten Interpolationsschaltung (INT) gekoppelt sind zum Kompensieren der
Gammakorrektur des genannten Bildsignals, und wobel zwischen der genannten
Interpolationsschaltung 90      (INT) und einem Ausgang der genannten
Bildsignalinterpolationsmittel (INT, G) Gammakorrekturmittel (G3) gekoppelt
sind zum Kompensieren jedes Wiedergabegammas. 2.
Bildsignalinterpolationsschaltung nach Anspruch 1, wobei die
Gammakorrekturmittel (G) sine erste (GI) und eine zweite (G2)
Ent-Gammakorrekturschaltung aufweisen, wobei die genannte erste Ent-Gamma-
35      korrekturschaltung (GI) gekoppelt istzum Empfangen eines ersten
gammakorrigierten Bildsignals, wobei die genannte zweite
Ent-Gammakorrekturschaltung (G2) gekoppelt ist zum Empfangen eines zweiten
gammakorrigierten Bildsignals, das wanigstens zwei Telibildperioden
wiedergegeben wird in bezug auf das genannte erste gammakorrigierte
Bildsignal, wobei von jeder Ent-Gammakorrektionsschaltung (GI, G2) ein
Ausgang mit einem betreffenden Eingang der Interpolationsschaltung (INT)
gekoppelt ist. 3.  Bildsignalinterpolationsschaltung nach Anspruch I oder
2, wobei die genanten Korrskturmittel (GI, G2, G3) digitale Anordnungen
aufweisen mit einer Suchtabelle (LUT). 4.
Bildsignalinterpolationsschaltung, mit Mitteln (LPF13) zum Empfanmgen eines
gammakorriglerten Bildsignals, codiert nach einem Teil- 45
bildsprungverfahren; und Mitteln (INT, G), die mitden genannten
Empfangsmitteln (LPF13) gekoppelt sind zum Interpolieren des genannten
Bildsignals zum Erhalten interpolierter Teilbildr ziwschen
gammakorrigierten empfange- nen Teilbildern des genannten Bildsignals;
dadurch aekennzeichnet, dalS die genannten Bildsignalinterpolationsmittel
(INT. G) eine Interpola- tionsschaltung (INT) und Gammakompensationsmittel
(G) aufweisen, wobei von der genannten Interpo- lationsschaltung (INT) sin
Eingang mit den genannten Empfangsmitteln (LPF13) gekoppelt ist, wobei ein
zweiter Eingang mit elnem Ausgang der genannten Interpolationsschaltung
(INT) gekoppelt !st und ein Ausgang mit einem Ausgang der genannten
Bildsignalinterpolationsmittel (INT, G) gekoppelt ist, wobei die genannten
Gammakompensationsmittel dem Interpolationsausgang einen Korrekturwert
zufthren. 65 5. Bildsignalinterpolationsschaltung nach Anspruch 4, wobei
die Gammakompensationsmittel (G) die nach- folgenden Elemente aufweisen: 8 



-  *  ~C   L  M   S* eine digitale Subtrahierschaltung (SUBI), von der ein
erster und ein zweiter Eingang mit einem ersten und elnem zweiten Eingang
der lnterp[olationsschaltung (INT) gekoppelt ist, wobel die genante er- ste
Interpolationsschaltung gekoppelt ist zum Empfangen eines ersten
Bildsignals, wobei die genannte zweite Interpolationsschaitung gekoppelt
ist zum Empfangen eines zweiten Bildsignals, das urn wenig- 5       stens
zwei Teilbildperioden gegenfiber dam geannnten ersten Bildsignal verzogert
ist, einen Absolutwertformer (ABSI), der mit einem Ausgang der
Subtrahierschaltung (SUB1) gekop- pelt !st, elnen Multiplizierer (MUL3),
der mit einem Ausgang des Absolutwertformers (ABS1) gekoppelt ist, und 10
enen Addlerer(ADD3) mit Eingfingen, die mit dem genannten Ausgang der
lnterpolationsschaltung (INT) und mit einem Ausgang des genannten
Multiplizioerers (MUL3) gekoppelt sind, wobel ein Ausgang des genannten
Addierers (ADD3) mit dem genannten Ausgang der genannten
Bildsignalinterpolations- mittel (INT, G) gekoppeir ist. 15  6.
Bildsignalinterpolationsschaltung nach Anspruch 5, wobel der Multiplizierer
(MUL3) einen Multiplikations- faktor der Grftenordnung eines Achtels hat.
7. Bildsignalinterpolatbonsschaltung nach Anspruch 4, wobel die
Gammakompensationsmittel (G) die nach- folgenden Mittel aufweisen: 20
esne digitale Subtrahierschaltung (SUB2), von der ein erster und ein
zweiter Eingang mit dem er- sten und dem zweiten Eingang der
Interpolationsschaltung (INT) gekoppelt ist, wobei der genannte erste
Interpolationseingang gekoppelt ist zum Empfangen elnes ersten Bildsignals,
wobei der genannte zweite Interpolationseingang gekoppelt ist zum Empfangen
eines zweiten Bildsignals, das um wenigstens zwei Teilbildperioden
gegenuber dem genanten ersten Bildsignal verzogert ist, 25            einen
Absolutwertformer (ABS2), der mit einem Ausgang der Subtrahierschaltung
(SUB2) gekop- pelt ist, eine digitale Anordnung (LUT4) mit elner
Suchtabelle, wobei Eingange der genannten digitalen An- ordnung (LUT4) mit
dem genannten Ausgang der Interpolationsschaltung (INT) und mit einem
Ausgang des genannten Absolutwertformers (ABS2) gekoppelt sind, und 30
eine Addierschaltung (ADD5), von der Eingange mit dem genanten Ausgang der
genannten Inter- polationsschaltung (INT) umd mit einem Ausgang der
genannten digitalen Anordnung (LUT4) gekoppelt sind, wobei ein Ausgang
dergenannten Addierschaltung (ADD5) mitdem genannten Ausgang der genann-
ten Bildsignalinterpolationsmittel (INT, G) gekoppelt ist. 8.
Bildsignalinterpolationsschaltung nach Anspruch 7, wobel die digitale
Anordnung (LUT4) esne Anzahl Ausgangsbits hat, die derAnzahl Eingangsbits
an jedem dergenannten Eingange dergenannten digitalen Anordnung (LUT4)
entspricht oder urn ein Bit davon abweicht. Revendicatlons 1. Circuit
d'interpolation de signal d'Image comprenant: des moyens (LPFI 3) pour
recevoir un signal d'image corrige en gamma, cod6 selon un procede de saut
de trame, et des moyens (INT, G) relies auxdits moyens de r6ception (LPFI3)
pour interpoler ledit signal d'ima- ge afin d'obtenir des trames
interpolees entre des trames reques et corrig6es en gamma dudit signal
d'image, caracteris6 en ce que lesdits moyens d'interpolation du signal
d'image (INT, G) comprennent un interpolateur (INT) et des moyens de
compensation du gamma (G), lesdits moyens de compensation du 50      gamma
(G) comprenant des moyens de correction de d6gamma (G1, G2) qui sont
coupl6s entre lesdits moyens de reception (LPFI 3) et ledit interpolateur
(INT) pour compenser la correction de gamma dudit signal d'image, et des
moyens de correction de gamma (G3) reli6s entre ledit interpolateur (INT)
et une sortie desdits moyens d'interpolatlon du signal d'image (INT, G)
pour compenser tout gamma d'affichage. 2. Circuit d'interpolation de signal
d'image sclon la revendication 1, dans lequel lea moyens de correction de
d6gamma (G) comprennent un premier (G1) et un deuxieme (G2) correcteurs de
degamma, ledit pre- mier correcteur de d6gamma (GI) etant reliI pour
recevoir un premier signal d'image corrig6 en gamma, ledit deuxibme
correcteur de d6gamma (G2) 6tant relie pour recevoir un deuxieme signal
d'image conrig6 9   



en gamma, qui est retarde d'au moins deux p6riodes de trames par rapport
audit premier signal d'image corrig6 en gamma, chaque correcteur de degamma
(GI, G2) ayant une sortie reliee a une entree respec- tive de
l'interpolateur (INT). 5   3.  Circuit d'interpolation de signal d'image
selon la revendication 1 ou 2, dans lequel lesdits moyens de * correction
(GI, G2, G3) comprennent des dispositifs num6riques comprenant une table de
consultation (WT). 4.  Circuit d'interpolation de signal d'image
comprenant: 10            des moyens (LPF13) pour recevoir un signal
d'image corrige en gamma, cod6 solon un proc6d6 de saut de trame, et des
moyens (INT, G) relies auxdits moyens de reception (LPF1 3) pour interpoler
ledit signal d'ima- ge afin d'obtenirdestrames interpolees entre les trames
recues etcorrigbes en gamma duditsignal d'ima- geo 15
caracterise en ce quo lesdits moyens d'interpolation du signal d'image
(INT, G) comprennent un interpolateur (INT) et des moyens de compensation
du gamma (G), led it interpolateur (INT) ayant une en- tree reliee auxdits
moyens de r6ception (LPF13), lesdits moyens de compensation du gamma (G)
ayant une premibre entr6e reliee auxdits moyens de reception (LPF1 3), une
deuxieme entr6e reli6e A une sortie dudit interpolateur (INT) et une sortie
reliee A une sortie desdits moyens d'interpolation de signal d'image 20
(INT, G), lesdits moyens de compensation du gamma appliquant une valour de
correction A la sortie de l'interpolateur. 5.  Circuit d'interpolation de
signal d'image solon la revendication 4, dans lequel les moyens de
compensation du gamma (G) comprennent: un soustracteur num6rique (SUB1)
ayant des premiere et deuxieme entr6es reliees A des premiere 25      et
deuxieme entr6es de l'interpolateur (INT), ladite premiere entree de
l'interpolateur 6tant reliee pour re- cevoir un premier signal d'image,
ladite deuxieme entree de l'interpolateur etant reliee pour recevoir un
deuxieme signal d'image qui est retarde d'au moins deux periodes de trame
par rapport audit premier si- gnal d'image; un formateur de valeur absolue
(ABSI) relie a une sortie du soustracteur (SUB1); 30            un
multiplicateur (MUL3) reli6 A une sortie du formateur de valeur absolue
(ABSI), et un additionneur (ADD3) ayant des entr6es reliees a ladite sortie
de l'interpolateur (INT) et A une sortie dudit multiplicateur (MUL3), une
sortie dudit additionneur (ADD3) etant reli6e A ladite sortie desdits
moyens d'interpolation du signal d'image (INT, G). 35  6.  Circuit
d'interpolation de signal d'image solon la revendication 5, dans lequel le
multiplicateur (MUL3) a un facteur de multiplication de l'ordre de I/8. 7.
Circuit d'interpolation de signal d'image solon la revendication 4, dans
lequel les moyens de compensation du gamma (G) comprennent: 40
un soustracteurnumerique (SUB2) ayantdes premiere etdeuxibme entr6es
reliees a des premiere et douxilme entrees de l'interpolateur (INT), ladife
premiere entree de l'interpolateur etant reliee pour re- cevoir un premier
signal d'image, ladite deuxieme entr6e de l'interpolateur etant reli6e pour
recevoir un deuxieme signal d'image qui est retarde d'au moins deux
periodes de trame par rapport audit premier si- gnal d'image; 45
un formateur de valour absolue (ABS2) relie A une sortie du soustracteur
(SUB2); un dispositif numerique (WT4) comprenant une table de consultation,
des entr6es dudit dispositif numerique (LUT4) etant reliees A ladite sortie
de l'interpolateur (INT) et A une sortie dudit formateur de valour absolue
(ABS2), et un additionneur (ADD5) ayant des entr6es reliees a ladite sortie
dudit interpolateur (INT) et A une 50      sortie dudit dispositif
numerique (LUT4), une sortie dudit addit7onneur (ADD5) etant reliee a
ladite sortie desdits moyens d'interpolation de signal d'image (INT, G). 8.
Circuit d'interpolation de signal d'image solon la revendication 7, dans
lequel le dispositif numerique (LUT4) a un nombre de bits de sortie qui
estegal ou differentd'un bitdu nombrede bits d'entree A chacune 55
desdites entrees dudit dispositif numerique (LUT4). 10    


