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of 4:3. The source image is progressively scanned with 480 lines (360 lines
for the picture portion and The invention relates to an extended definition
120 lines forthe border portion) with a horozintal scan television system
in which a wide aspect ratio picture  rate of 26 microseconds per line. The
NTSC standard and at least one horizontal border conveying en-   5   source
signal Is scanned with 240 lines and a horizon- hancement signals together
constitute a standard as-  tal scan rate of 52 microseconds per line. In
order for peact ratio picture.                              the EDTV signal
to be compatible with the NTSC sys- EP-A-0,168,104 discloses an adapted MAC
tele-  tem, the source Image must be processed further. vision system in
which a wide aspect ratio (5/3) pic-  Two signal components are formed and
assem- ture is rendered possible by reducing the number of  10  bled for
transmission within a single NTSC channel. digital data bits In the
horizontal blanking period. Ad-  The first signal component (I) Is formed
by selecting ditional data transmission capacity is created by sac-
alternate lines from the source (called vertical down- rificing some video
signal lines adjacent to the verti-  sampling) and time expansion (called
scan conver- cal blanking interval.                            sion) in the
horizontal direction. The second signal The article "6-MHz single-channel
HDTV eye-  15  component (Q) is composed of line differential infor- tems,
byWilliam F. Schreiber, presented at the HDTV  mation which Is formed by
finding the difference be- Symposium In Ottawa, October 1987, discloses a
tween a line and the average of the two adjacent backward-compatible
single-channel system in which  lines. The Q component is then
vertically-down-sam- the different aspect ratio of a proposed HDTVsystem
pled and scan converted in a manner similar to the I and of NTSC are
accommodated by removing part of  20  component. The two component signals
(I and Q) the height of the NTSC picture. if 25% of the NTSC  contain all
of the information from the original source picture height Is usurped (60
lines each at top and  signal. Both components are compatible with the
bottom), a picture 360 lines high with an aspect ratio  NTSC standard, but
there Is only enough room in the of 16:9 remains. If the top and bottom
areas are used  NTSC bandwidth to send one complete signal. for enhancement
signals, it would be possible to ach-  25  In order to transmit additional
information within ieve near MUSE quality on a special receiver. The  a
single NTSC channel, a method of In-phase and standard receiver would see
bars of moving noise -  quadrature modulation of the picture carrier is
used. the enhancement signals - in these areas. The annoy-  The I component
is used to modulate the in-phase ance level could be reduced somewhat by
propersig-  portion of the carrier in a manner identical to that pre- nal
design. No further details are provided.  30  sently used to modulate NTSC
carriers. In addition, It is, Intera/ia, an objectof the invention to
provide  the carrier contains quadrature side bands. These a practically
working extended definition television  side bands are only 1.25 MHz wide,
where the In- system in which a wide aspect ratio picture and at  phase
portion is 4.2 MHz wide. Only a portion of the least one horizontal border
conveying enhancement  Q component may be modulated onto the quadrature
signals together constitute a standard aspect ratio  35  side band.
picture. To this end, a first aspect of the Invention pro-  The Q component
Is low pass filtered (LPF) to vides a method of encoding an extended
definition  about 1.25 MHz and then is applied as the quadrature television
signal as defined in claim 1. A second as-  modulating signal of the
picture carrier. The LPF Q pect of the invention provides a device for
decoding  signal is subtracted from Q to give a high pass filtered an
extended definition television signal as defined in  40  (HPF) Q signal.
This HPF Q signal may be inserted claim 5. A third aspect of the invention
providing a tel-  into the border areas of the I signal. Since there are
evision display apparatus comprising such a decod-  only 1/3rd as many
lines per field in the border areas ing device, is defined In claim 9.
Advantageous em-  as there are In the active picture area, it will require
bodiments are defined In the subclaims.            three field periods to
fully update a scene with HPF In a preferred form of the present invention
an ex-  45   Q components. For non-moving portions of a picture tended
definition television (EDTV) system provides  this poses no problem. For
moving portions of the pic- progressively scanned EDTV signals that may be
die-  ture, a motion detector Is Incorporated at the source played on NTSC
television receivers, and NTSC sig-  of transmission that deletes the
"moving Q signal nals may be displayed on an EDTV receiver. Also, in
components from the border areas. The LPF Q signal the preferred embodiment
progressively scanned   50  is used to modulate the quadrature side band
and is EDTV signals are displayed on an EDTV receiver with  updated
continually therefore, no motion detector is increased vertical resolution
over NTSC signals re-  required for that component. In the preferred
embodi- ceived on a NTSC receiver.                        ment, the Q
component picture is separated into a The source Image of the EDTV system
is a pro-  LPF luminance signal, a HPF luminance signal and a gressively
scanned image with an aspect ratio of 4:3.  as  LPF color signal. The LPF
luminance signal is used to There is a picture portion of the image which
has an  quadrature modulate the picture portion of carrier. aspect ratio of
16:9 and a horizontal border portion of  The remaining two signals are
Inserted into the bor- the image which fills out the image to the aspect
ratio  ders. That is, the HPF luminance signal is used for In- 2 
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and the LPF color signal is used for  will display a 4:3 aspect ratio
picture with at least one quadrature modulation of the carrier signal
border  vertical border area. A line averaging circuit may be portion. That
portion of the Q component color signal  used to up-sample the 240 line
picture to a 480 line having a frequency above the LPF is not transmitted.
picture. At the EDTV receiver, full bandwidth Q signals   5  A
simplification of the transmitter and receiver may be recovered (for
non-moving portions) by reas-  circuits may be achieved if a trade-off on
perfor- sembling LPF and HPF Q signals. The full bandwidth  mance and
economic considerations Is made. If one Q signals are then used to recover
the lines deleted  notes that the human eye cannot resolve fine color from
the original program source signal. Thus, a pro-  detail, It is not
necessary to Improve the vertical color gressive scanned display may be
achieved that has  10  resolution over the standard NTSC amount. There-
maximum vertical detail for non-moving pictures.  fore, instead of
transmitting the line differential color At a NTSC receiver, only the I
components of the  components, the receiver will use adjacent line aver-
source signal can be received. NTSC receivers are  aged color components
for the missing line. Also, designed to filter out the quadrature side
bands and,  some subjective experiments have shown that the therefore, the
LPF Q signal is not detected. The HPF   15  bandwidth for the line
differential signals can be sig- Q signals are still In the border areas of
the I signal,  nificantly reduced. Thus, If one does not Include in
however. These HPF Q signals may be "hidden" so   the transmittal signal
the high pass filtered line differ- that they are not distracting to the
viewer. A masking  entlal signals, only the low pass line differential sig-
signal such as a pattern in the border area may be  nals will be used. If
the two above changes are made used to hide the HPF Q signals so that they
are not  20  to the previous system no color or HPF line differen-
distracting fortheviewer.Aternatively, the blacklevel  tial signals are
sent in the border areas. This leaves clamping point may be changed by
inserting a pedes-  the area free for new usage (such as digital audio).
tal at the horizontal planking back porch, so that the  The picture
processing circuitry then becomes much HPF Q signal peaks are below black
(super black).  simplified. The signal processing circuits of the EDTV re-
25  The present invention may be best understood by ceiver reassemble the
various signal components de-  reference to the following detailed
description of pre- tected by the in-phase and quadrature synchronous
ferred embodiments when considered in conjunction demodulators, develop
missing line information that  with the drawings In which: was deleted from
the original source signal, perform  FIGURE Ia shows the display of an EDTV
signal scan conversion, and expand the picture portion of  3o  of the
present invention on a NTSC receiver; the image to a full 16:9 aspect
ratio. Unlike NTSC re-  FIGURE 2b shows the display of the EDTV signal
ceivers, an EDTV receiver has two video IF demodu-    on an EDTV receiver;
lators: one for the In-phase signal and one for the   FIGURE Ic shows the
display of a NTSC signal quadrature signal. The I and Q signals may then be
on an EDTV receiver, obtained, and the original scan signal may be reas-
35  FIGURE 2 shows the format of a progressively sembled by appropriate
circuitry.                     scanned source. Image for the EDTV signal;
In order to provide a progressively scanned dis-  FIGURE 3 shows the
resulting NTSC compatible play, the horizontal scan rate of the EDTV
receiver Is  signal after the source image of FIGURE 2 is twice that of
standard NTSC receivers. The vertical   processed In accordance with the
present inven- scan rate, however, is the same as standard NTSC.  40  tion;
The scan rates of an EDTV display match those of the  FIGURE 4 is a block
schematic diagram of the I source signal, but the number of lines
containing the  and Q signal component generation circuit; picture in the
source signal Is only 3/4ths the number  FIGURE 5 is a block schematic
diagram of the of active lines available; the source signal has 360
premodulator components of an EDTV broadcast lines of picture with 120
lines of borderand the display   45  signal transmission system; has 480
lines available for picture display. It Is desir-  FIGURE 8 Is a block
schematic diagram of the able to delete the border areas and expand the
pic-   RF, IF, and detector portions of an EDTV receiver, ture vertically
for a correct display of the source pic-  FIGURES 7a and 7b are a block
schematic dia- ture on the 16:9 aspect ratio screen. The 360 lines of  gram
of the signal processing circuits in an EDTV picture are up-sampled in a
ratio of 4:3 In order to pro-  50  receiver, vide the required vertical
expansion to 480 lines. This  FIGURE 8a is a block schematic diagram of the
Is accomplished by a vertical filter and field store cir-  Field Store and
Vertical Filter blocks shown in cuit.
FIGURE 7; The EDTV receiver may also be used to display      FIGURE 8b Is a
chart depicting the operation of a standard NTSC signal. The scan rate of
the NTSC   55  the filter blocks shown in FIGURE 7. standard signal Is 53
microseconds; by the use of a   FIGURE 9 Is a block schematic diagram of a
sim- 



horizontal time compression circuit, a scan rate of   plified EDTV
transmitter, and 19.5 microseconds may be achieved. This scan rate
FIGURE 10 is a block schematic diagram of a 3    5
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which contains a scan conversion and vertical down- Referring now to the
drawings In which like refer-  sampling circuit producing a main signal
that matches ence characters designate like or corresponding   source image
34 of FIGURE 3. The main signal con- parts throughout the several
vieuwsthere Is shown in  tains only one-half of the information originally
in FIGURE lathe displayof an EDTVsignal ofthe pres-   5   source Image 24
of FIGURE 2. The line differential ent invention in a preferred form on a
NTSC receiver.  generation circuitry of FIGURE 4 provides a line dif- The
NTSC display 12 has an aspect ratio of4:3. There  ferential signal which
contains the Information miss- is also shown an EDTV signal which consists
of a pic-  ing in the main signal. The main signal plus the line ture
portion 14 and a border portion 16. The picture  differential signal
contain all of the information origi- portion 14 has an aspect ratio of
16:9 and the border  10  nally contained In source image 24 of FIGURE 2.
portion 16 fills the NTSC display 12 to a 4:3 aspect  Source Image 24 of
FIGURE 2 is read into a vert- ratio.
ical low-pass prefilter 40 to remove the unwanted There is shown in FIGURE
lb an EDTV signal of  high-frequency components present in the original the
present invention on an EDTVreceiver. The EDTV  signal that can cause
allasing following the subse- display 18 has a 16:9 aspect ratio. The
picture portion   15  quent vertical down sampling. The signal from
prefilt- 14of the EDTVsignal fills the entire EDTV display 18.  er 40 is
applied to line differential generation circuit The border portions 16 are
not seen on the EDTV dis-  42. The signal enters circuit 42 on line 44 and
is ap- play 18.                                          plied to a three
line delay 48. The output of three line FIGURE 1c shows a NTSC signal on an
EDTVre-    delay 46 is then applied to line memory 48 and then ceiver of
the present invention. The picture 20 of the   20  to line memory 50. At
this point a signal from three dif- NTSC signal has an aspect ratio of 4:3
and Is dis-  ferent lines (a, b, and c) appears at three different played
on the EDTV display 18 with vertical borders  points in the circuit. The
signal for line a appears at 22. Although two vertical borders 22 and two
horizon-  junction 52, the signal for line b appears at junction tal
borders 16 are shown, it is understood that a single  54, and the signal
for line c appears at junction 56. border may be used In each case, if
preferred.  25  The signal from line a at junction 52 is applied to div-
There is shown in FIGURE 2 the format of a pro-  ider circuit 58 where the
signal is divided in half. The gressively scanned source image forthe EDTV
trans-  signal from line c at junction 56 is applied to another mission
system. Unlike the NTSC system which uses  divider circuit 60 where it also
is divided in half. The interlaced scanning, the EDTV system uses a pro-
signal representative of one-half of a and the signal gressive scanning of
the source image from the top   3o  representative of one-halfof c are
applied to adder cir- of the image to the bottom of the image. Source im-
cult 62. The signal from line b at junction 54 Is sub- age 24 is composed
of a picture portion 26 which has  tracted from the added signals
representiative of one- a 16:9 aspect ratio and border portions 28 which
fills  half and one-half c. The signal from adder circuit 62 out source
image 24 to an aspect ratio of 4:3. Picture  is representative of the
difference between the signal portion 26 is composed of 360 video lines and
the bor-  35  of line b and the average of the signals on lines a and der
area is composed of 120 video lines. The source  c. This line differential
signal is applied over line 64 Image also contains a 45 line vertical
retrace portion  to scan conversion and vertical down-sampling circuit 30.
Picture portion 26 and border portions 28 are  66. The original signal from
prefilter40 is also applied scanned in the horizontal direction for a
period of 26  to scan conversion and vertical-down-sampling cir-
microseconds. An additional 5.8 microseconds is  4o  cult 66. used for
horizontal retrace 32. The progressively     Circuit 66 has two channels.
Main channel 68 is scanned source image 24 must be processed to be-  used
to scan convert and vertical down-sample the come compatible with the NTSC
standard. FIGURE 3  original signal, and the line differential channel 70
is shows the source image 24 of FIGURE 2 processed   used to do the same to
the line differential signal. to that standard. Source image 34 has a
picture por-  45   Since both channels operate in an identical manner tion
36 with a 16:9 aspect ratio and border portions 38  only one will be
described in detail. The original signal which fill out source image 34 to
a 4:3 aspect ratio.  from prefilter 40 Is applied to main channel 68 at
Picture portion 36 has 180 lines with the border area  switch 72. Switch 72
is a four position switch which having 60 lines. This Is one-half the
number of lines  switches between line memories 74 and 76 and open seen In
source Image 24 of FIGURE 2. The horizontal  50  positions. Therefore, only
every other line is read into scan time of source image 34 is 52
microseconds   a line memory. Each line is read in at the scan rate of
which is twice the horizontal scan time of source im-  26 microseconds per
line. When switch 72 is at posl- age 24 in FIGURE 2. The processing of
source image  tion I line a is read into line memory 74. Switch 72 



24 of FIGURE 2 Into source Image 34 of FIGURE 3 Is  then switches to
position 2 and line b is deleted. Then accomplished with a line
differential generation, scan  55  switch 72 moves to position 3 where line
c is read into conversion, and vertical down-sampling circuit shown  line
memory 76. Switch 72 then switches to position in FIGURE 4 and described
below.                  4 and line d is deleted. The switch then moves to
pos- FIGURE 4 shows a block schematic diagram       ition I and the cycle
starts again with line e. Each line 4    7                   EP 0 357 144
B1                     8 is read outof the line memory at52 microseconds
per  detector 92 the color and luminance components of line. Switch 78
moves from position I where line a is  the signal are applied to field
store 98 which can store read out and then to position 2 where line c is
read out  80 lines of signal Information. The luminous compo- and then back
to position I where line e is read out  nent of the Q signal Is then
applied to adder circuit 98, and so forth. The outputfrom switch 781s the I
signal.   5   and a pattern generator 100 is also to be applied to The line
differential signal is scan converted and  adder 98. Adder 98 and generator
100 provide a pat- vertical down-sampled In the same manner as the    tern
for the border areas of the displayed signal to pre- main signal. Switch
80, line memories 82 and 84, and  vent distraction to the viewer of the Q
signals encod- switch 86 work In concert to produce a line differential  ed
In the border of the I mage. The output of adder cir- signal which has a
scan time of 52 microseconds per  10  cuit 98 is applied to switch 102
which controls the out- line. Again, every other line Is deleted, but the
line dif-  put to in-phase modulator 104. ferential channel 70 deletes the
lines that the main   The color and luminance components of the I sig-
channel preserves. The line differential signal Is the  nal are applied to
delay compensation circuit 106 and Q signal.
then to switch 102. Time period A Is the time period There Is shown in
FIGURE 5 a block schematic  15  when the picture portion of the source
Image Is being diagram of the pre-modulator components of an      sent to
the modulator and time period B is the time EDTV broadcast signal
transmission system. The     period when the border portion of the source
image components of FIGURE 5 provide for coding a part of  is being sent to
the modulator. Switch 102 allows the the Q signal into the border areas of
the I signal. The  I signal components to be sent to the in-phase mod-
border areas are only one-third the size of the picture  20  ulator 104 for
180 lines when the switch 102 is in pos- area so three frames (complete
vertical scans) are re-  ition A(referred to as time period A). When switch
102 quired In order to contain information from the picture  is in position
B (referred to as time period B) the high portion of the Q signal in the I
signal border and, thus  pass filtered luminance component of the Q signal
the Q signal is updated only once for every three vert-  and the pattern
signal is sent to the In-phase modu- ical scans. For this reason, a motion
detector is pro-  25  lator 104 for a total of 80 lines per scan. The color
vided to detect motion in the Q signal. If motion is de-  components of the
I signal are applied to color encod- tected, then that portion of the Q
signal Is blanked.  er 108. The color components are then combined with
There Is also provided a time compression and mul-  the luminance component
of the I signal In adder cir- tiplexing circuit for the color components of
the Q sig-  cult 110 before being applied to In-phase modulator nal. This
circuit allows the color components to be   30  104. The high pass filtered
luminance component of placed into the border areas of the luminance compo-
the Q signal plus the pattern signal is applied from ad- nent of the
Qsignal. Again, since these areas are only  der circuit 98 through switch
102 to adder circuit 110 one-third the size of the picture area, these
color com-  and then applied to In-phase modulator 104. ponents are
processed by the motion detector circui-   The low pass filtered color
components of the Q try. Various delay compensation circuits are provided
35  signal are applied from field store 96 to time compres- to compensate
for the processing of the components  sion and multiplexing circuit 112.
After being time of the I and Q signals.
compressed and multiplexed, the color components The Q signal is divided
into its luminance compo-  of the Q signal are applied to position B of
switch 114. nent (Y) and its color components (u, v). The color  Position B
of switch 114 Is activated only during the components are applied from the
circuit shown in  40  60 lines of border transmission. The low pass
filtered FIGURE 4 to low pass filters 88. Low pass filters 88  luminance
component of the Q signal Is applied from are band limited to 0-0.8 MHz.
The luminance compo-  low pass filter 90 to delay compensation 116 and then
nent Is applied to low pass filter 90 which has a band  to point A of
switch 114. When switch 114 is in the A pass of 0-1.25 MHz. The low pass
filtered color com-  position, the luminance component of the Q signal is
ponents are applied to motion detector 92. The low   45  applied to
quadrature modulator 118. pass filtered luminance component is applied to a
Therefore the circuitry shown in FIGURE 5 pro- subtractor circuit 91 which
also Is an Input of the lu-  vides a means for placing a part of the Q
signal Into minance signal. The output of subtractor circuit 91 is  the
border areas of the I signal. In addition, the color a high pass filtered
luminance component. This high  components of the Q signal are placed into
the border pass filtered component is also applied to motion de-  50  areas
of the luminance component of the Q signal. A 



tector 92. Motion detector 92 monitors the compo-  motion detector blanks
the portions of the Q signal nents applied to it for Indications of motion.
During  that are placed into the border areas when motion is those portions
of the signals where motion is indicat-  detected. After carrier
modulation, the I and Q signals ed, motion detector 92 produces a motion
signal to in-  are then transmitted for reception by television re- dicate
motion In the picture. This motion signal con-  55  ceivers. trols switch
94 to blank the color and luminance com-  There is shown in FIGURE 6 a
block schematic ponent signals so that they are deleted from later  diagram
for the RF, IF, and detector portions of an processings. If there is no
motion detected by motion  EDTV receiver. These portions operate in a
manner 5    9                   EP 0 357 144 B1                    10
similar to similar circuits in NTSC receivers except   For EDTV signals,
the I and Q signals are ex- thatthere is an additional IF amplifier(and
associated  panded vertically In field store blocks 162 and 163 circuitry)
to process the received quadrature signal.  and vertical filters 164and
165; adjacentline average The transmitted signal is received by the
receiver at  circuit 166 generates an adjacent line average which antenna
120. The signal is then sent from antenna   5   is applied to adder circuit
168. The adjacent line aver- 120 to tuner 122. Tuner 122 then applies the
signal to  age is subtracted from the Q signals at adder circuit sound IF
amplifier 124, in-phase IF amplifier 126, and  168 to form the missing line
information thatwas orig- quadrature IF amplifier 128. The signal from
In-phase  inally deleted from the source signal. The scan con- IF amplifier
126 is applied to phase lock loop oscilla-  verter does not perform
horizontal time compression tor 130 which applies a synchronizing signal to
sound   10  In this case so that the picture extends to the full width
synchronous detector 132, in-phase synchronous de-  of the screen. tector
134, and quadrature synchronous detector        FIGURE 8a is a block
schematic diagram of the 136. In-phase synchronous detector 134 applies the
Field Store and Vertical Filter blocks (162 and 164, In-phase signal to I
signal demodulator 138. Quadra-  163 and 165) shown in FIGURE 7b. The field
store ture synchronous detector 136 applies the quadra-  15  and vertical
filter block for both I and Q signals are ture signal to Q signal
demodulator 140. The demodu-  Identical. The circuitry provides a means for
expand- lated signals are then applied to further signal proc-  ing three
lines of Input signal into four lines of output essing circuits of the EDTV
receiver.              signal. The three lines are averaged in such a way
FIGURE 7 is a block schematic diagram of the   that there is a gradation
between groups of three signal processing circuits in an EDTV receiver.
These   20  lines. The input signal, either I or Q, is time gated circuits
restore the Information, in the Q signal, that  through switch 184
alternately into either odd field was deleted from the source Image in
order to pro-  store 186 or even field store 188 during the picture duce
the I signal. FIGURE 7a shows the reconstruc-  portion of the signal. As
one field is being read in tion of the I and Q signals and FIGURE 7b shows
the  through switch 184, the other field is being read out combining of the
I and Q signals Into a signal suitable  25  through switch 190. The read
out of the field stores for display. In FIGURE 7a, the signals from
in-phase  are controlled to read three video lines and then to and
quadrature demodulators are time gated accord-  produce a null video line
signal. Video line signals are ing to the same switch control sequence as
Is shown  applied to one-line delay 194 and then to one-line de- in FIGURE
5. During time period A, the in-phase sig-  lay 196. nal is processed by
the comb filter 142 and the color  30  When three lines have been applied,
one line sig- demodulator 144 and results in the I signals. Also,  nal (X)
appears at junction 198, a second line signal during time period A, the
signal from the quadrature  (Y) appears at junction 200, and the third line
signal detector is the low pass filtered luminance line differ-  (Z)
appears at junction 202. Signal X is applied to ential component. This
component is applied to adder  quarter divider circuit 204; the X/4 signal
is then ap- circuit 146 where it is added to high pass filtered lu-  35
plied to addercircuit 206 and addercircuit 208. Signal minance line
differential components. During B time  Y is applied to three-quarter
divider circuit 210, half periods, the field store 148 is fed by the high
pass fil-  divider circuit 212, and position I of commutator tered
luminance component of the Y signal from high  switch 214. The 3Y/4 signal
from circuit 210 is applied pass filter 150 to update luminance portions of
the  to adder circuit 206 where it is added to the X/4 signal picture.
During time period A, the entire field store is  40  to produce a signal
equal to 3Y/4 + X/4. This signal is read out providing a complete luminance
component  then applied to position 2 of commutator switch 214. of the Q
signal. In addition, the color components of  The Y/2 signal from circuit
212 is applied to adder cir- the Q signal are read into a time expansion
and de-  cuit 216. Signal Z is applied to three-quarter divider multiplexer
circuit 152. Thus, the Qsignals have been  circuit218 and half
dividercircuit220. The 3Z/4signal reassembled into their proper locations
for the pic-  45  is applied to adder circuit 208 where it is added to the
ture.                                              X/4 signal to produce a
signal equal to 3Z/4 + X/4 For NTSC signal reception, the switch 154 is
left  which is then applied to position 4 of commutator 



in position A, and the signals I represent the normal  switch 214. The Z/2
signal is applied to adder circuit NTSC components. There would be no Q
signals de-   216 where it is added to the Y/2 signal to produce a veloped
In this case. Following this case into FIGURE   50  signal equal to Y/2 +
Z/2 which is then applied to pos- 7b, the I signal goes directly to the
scan conversion  ition 3 of commutator switch 214. Commutator switch block
156. The missing line Information for the pro-  214 sequentially applies
the signals at positions gressive scan generation is provided by a median
fil-  1,2,3, and 4 to output 222. The signal from output 222 ter circuit
158. Its decision logic determines whether  is then processed further by
the remaining circuitry of to output adjacent line or previous field
Information.  55   FIGURE 7b. Scan converter 156 uses a time compression
signal     In order to facilitate an understanding of the op- from clock
controller 160 to compress the horizontal  eration of vertical filter 164
or 185, FIGURE 8b shows time of the signal.
the lines that appear at junctions 199, 200, and 202 6    11
EP 0 357 144 B1                     12 (signals X, Y, and Z respectively).
At time 1, video line  signal. Since there is no Q signal in the I
components, a is read from even field store 188 to junction 198 (X);  the
luminance component of the Q signal may be di- at time 2, video line b is
read to junction 198 (X) and  rectly applied to the rest of the circuitryof
the receiver video line a is read to junction 200 (Y); at time 3, video
without further processing. Therefore, the circuitry of line c is read to
junction 198 (X), video line b Is read   5   an EDTV receiver may be
greatly simplified. to junction 200 (Y), and video line a is read to
junction  It may be seen from the foregoing that the pres- 202 (Z). As each
new video line is read onto junction  ent invention provides a means for
producing, trans- 198, the preceding lines are read onto nextjunctions.
mitting, receiving, and displaying an extended defini- Every fourth line
(d, h & l is a null line, which passes  tion television signal within the
standard NTSC band- through the circuitry in the same manner as a video
10  width. This EDTV signal may be received and dis- line from field store
188 (or 186).               played by NTSC receivers as well as EDTV
receivers. The signal appearing at commutator switch 214  In addition, the
EDTV receivers may also receive and poisiton 1 is Y; position 2 has 3Y/4 +
X/4, position 3  display standard NTSC signals. The EDTV signal dis- has
Y/2 + Z/2; and position 4 has 3Z/4 + X/4. The  played on an EDTV display
has much better vertical commutator switch 214 is synchronized so that the
15  resolution than the standard NTSC signal. video line immediately after
the null line is at junction 200 when switch 214 is at position 1. FIGURE
8b shows that the signal at output 222 at time 6 is video  Claims line e.
At time 7, the output Is a video line that is rep- resentative of
three-fourths of video line f plus one-  20  1. A method of encoding
extended definition televi- fourth video line 9. At time 8, the output is
represen-  sion signals In which a wide aspect ratio picture tative of
one-half f and one-half g. At time 9, the output  and at least one
horizontal border conveying en- is representative of three-fourths g and
one-fourth i.  hancement signals together constitute a stan- At time 10,
the cycle begins again and the output is  dard aspect ratio picture,
characterized by the video line 1. At no time does a null video line appear
25  steps of: at output 222. Thus, vertical filter 164 and field store
processing (42) source Image signals to 162 operate to expand each three
video lines into four  generate line differential enhancement signals video
lines with a gradation between groups of three  (Q) from said source Image
signals; and video lines.
inserting (102, B) said line differential en- FIGURE 9 shows a block
schematic diagram of a   30  hancement signals (Q) into said at least one
hor- simplified EDTV transmitter. The blocks operate in a  izontal border.
mannersimilartothe blocks ofthe same name shown In FIGURE 5. The color
components of the Q signal  2. An encoding method as claimed in claim 1,
are eliminated prior to transmission. Also, there Is no  wherein said line
differential enhancement sig- use of the border areas to transmit the
luminance por-  35  nals are processed (90, 91) to contain only fre- tion
of the Q signal. The color component of the I sig-  quency components above
a given frequency. nal is applied to color encoder 170 and then to adder
circuit 172. The luminance component of the I signal  3. An encoding method
as claimed in claim 1, is applied directly to adder circuit 172. The output
of  wherein said wide aspect ratio picture is modulat- adder circuit 172 is
then applied to In-phase modula-  40  ed (104) as an in-phase component of
a picture tor 174. The luminance component of the Q signal is  carrier, a
low-frequency part (90) of said line dif- applied to a 0-1.25 MHz low pass
filter 176 which pro-  ferential enhancement signals is encoded (118) duces
a low pass filtered luminance component of the  as a quadrature component
of said picture carri- Q signal which Is then applied to the quadrature
mod-  er, and a high-frequency part (91) of said line dif- 



ulator 178. Since the human eye cannot resolve fine   45  ferential
enhancement signals Is inserted (102, color detail, it Is not necessary to
improve the vertical  B) Into said at least one horizontal border. color
resolution over the standard NTSC amount. This circuit shows how the
circuitry of FIGURE 5 may be  4. An encoding method as claimed In claim 1,
greatly simplified.                                  wherein said inserting
step includes generating a There Is shown in FIGURE 10 a block schematic
50  masking signal (100), and combining (98) said diagram of a simplified
EDTV receiver. The blocks op-  masking signal and said line differential
en- erate in a manner similar to the blocks of the same   hancement signals
to produce a combined border name shown in FIGURE 7. Using the simplified
signal  signal for Insertion (102, B) into said at least one processed by
the circuitry of FIGURE 9, the I signals  horizontal border. are applied
directly to comb filter 180 where they are  55 separated into the luminance
and color components.  5. A device for decoding extended definition televi-
The color components are then applied to color de-   sion signals In which
a wide aspect ratio picture modulator 182. This then produces the completed
I    and at least one horizontal border conveying en- 7    11
EP 0 357 144 B1                 12 (signals X, Y, and Z respectively).
Attime 1, video line  signal. Since there Is no Q signal in the I
components, a is read from even field store 188 to junction 198 (X);  the
luminance component of the Q signal may be di- at time 2, video line b Is
read to junction 198 (X) and  rectlyapplied tothe restof the circuitryof
the receiver video line a is read to junction 200 (Y); attime 3, video
without further processing. Therefore, the circuitry of line c is read to
junction 198 (X), video line b Is read   5   an EDTV receiver may be
greatly simplified. to junctlon 200 (Y), and video line a Is read to
junction  It may be seen from the foregoing that the pres- 202 (Z). As each
new video line Is read onto junction  ent Invention provides a means for
producing, trans- 198, the preceding lines are read onto next junctions.
mitting, receiving, and displaying an extended defini- Every fourth line
(d, h & 9 is a null line, which passes  tion television signal within the
standard NTSC band- through the circuitry In the same manner as a video
10  width. This EDTV signal may be received and dis- line from field store
188 (or 186).               played by NTSC receivers as well as EDTV
receivers. The signal appearing at commutator switch 214  In addition, the
EDTV receivers may also receive and poisiton  1 is Y; position 2 has 3Y/4 +
X/4, position 3  display standard NTSC signals. The EDTV signal dis- has
Y/2 + Z/2; and position 4 has 3Z/4 + X/4. The  played on an EDTV display
has much better vertical commutator switch 214 is synchronized so that the
15  resolution than the standard NTSC signal. video line immediately after
the null line Is at junction 200 when switch 214 Is at position 1. FIGURE
8b shows that the signal at output 222 at time 6 is video  Claims line e.
At time 7, the output Is a video line that is rep- resentative of
three-fourths of video line f plus one-  20  1. A method of encoding
extended definition televi- fourth video line g. At time 8, the output Is
represen-  sion signals in which a wide aspect ratio picture tative of
one-halff and one-half g. Attime 9, the output  and at least one horizontal
border conveying en- is representative of three-fourths g and one-fourth 1.
hancement signals together constitute a stan- At time 10, the cycle begins
again and the output is  dard aspect ratio picture, characterized by the
video line i. At no time does a null video line appear  25  steps of at
output 222. Thus, vertical filter 164 and field store   processing (42)
source image signals to 162 operate to expand each three video lines into
four  generate line differential enhancement signals video lines with a
gradation between groups of three  (Q) from said source image signals; and
video lines.                                              inserting (102,
B) said line differential en- FIGURE 9 shows a block schematic diagram of a
30  hancoement signals (Q) into said at least one hor- simplif led EDTV
transmitter. The blocks operate In a  izontal border. mannersimilartothe
blocks of the same name shown in FIGURE 5. The color components of the Q
signal  2. An encoding method as claimed In claim 1, are eliminated prior
to transmission. Also, there is no  wherein said line differential
enhancement sig- use of the borderareas to transmit the luminance por-  35
nals are processed (90, 91) to contain only fre- tion of the Q signal. The
color component of the I sig-  quency components above a given frequency.
nal is applied to color encoder 170 and then to adder circuit 172. The
luminance component of the I signal  3. An encoding method as claimed in
claim 1, is applied directly to adder circuit 172. The output of  wherein
said wide aspect ratio picture is modulat- adder circuit 172 is then
applied to in-phase modula-  40  ed (104) as an in-phase component of a
picture tor 174. The luminance component of the Q signal is  carrier, a
low-frequency part (90) of said line dif- 



applied to a 0-1.25 MHz low pass filter 176 which pro-  ferential
enhancement signals is encoded (118) ducesa low pass filtered luminance
component of the  as a quadrature component of said picture carri- Q signal
which is then applied to the quadrature mod-  er, and a high-frequency part
(91) of said line dif- ulator 178. Since the human eye cannot resolve fine
45  ferential enhancement signals is Inserted (102, color detail, it Is not
necessary to Improve the vertical  B) Into said at least one horizontal
border. colorresolution overthe standard NTSC amount. This circuit shows
how the circuitry of FIGURE 5 may be  4. An encoding method as claimed in
claim 1, greatly simplified.                                  wherein said
inserting step Includes generating a There is shown in FIGURE 10 a
blockschematic  so  masking signal (100), and combining (98) said diagram
of a simplified EDTV receiver. The blocks op-  masking signal and said line
differential en- erate In a manner similar to the blocks of the same
hancement signals to produce a combined border name shown in FIGURE 7.
Using the simplified signal  signal for insertion (102, B) into said at
least one processed by the circuitry of FIGURE 9, the I signals  horizontal
border. are applied directly to comb filter 180 where they are  55
separated into the luminance and color components.  5. A device for
decoding extended definition televi- The color components are then applied
to color de-   sion signals In which a wide aspect ratio picture modulator
182. This then produces the completed I    and at least one horizontal
border conveying en- 7    13                  EP 0 357 144 B1
14 hancoement signals together constitute a stan-     9, wherein said
expansion means (162-165,156) dard aspect ratio picture, characterized by:
comprise: first means (154, 142) for separating pic-         means (156)
for horizontally expanding ture signals with said wide aspect ratio from
said  said picture byscanning each scan lineof the pic- extended definition
television signals;    5       ture across the horizontal width of said
display second means (154, 150) for separating       screen; line
differential enhancement signals from said          means (162, 163) for
vertically expanding extended definition television signals;
said picture by adding one additional horizontal means (162-165, 168, 156)
for combining      scan line for every selected number of scan line said
line differential enhancement signals with  io  in said picture; and said
wide aspect ratio picture signals thereby          filter means (164, 165)
for filtering the generating enhanced picture signals defining an    scan
lines of said picture including the additional enhanced picture having said
wide aspect ratio.    scan lines added by said vertical expanding means, to
produce a smoothed picture, whereby 6. Adecoding device as claimed in claim
5, wherein  15  said filtering substantially prevents picture dis- said
second separating means (154, 150) com-       tortion In the vicinity of
the additional scan lines prise means for extracting (154, 150) said line
in said picture. differential enhancement signals from said at least one
horizontal border, said line differential enhancementsignals In sald at
least one horizon-  20   Patentansprflche tal border containing only
frequency components above a given frequency.                        1.
Fernsehsystem mit vergroBerter Auflosung, wo- bel ein Buld mit grolen
Seltenverhiltnis und we- 7. A decoding device as claimed in clalm 5,
wherein   nigstens ein horizontaler Rand, der VergrOBe- said enhancement
signals conveyed In said at  25   rungsaignale transportiert, zusammen eln
Bild least one horizontal border comprise a masking     miteinem genormten
Seitenverhaltnis bilden, ge- signal combined with said line differential
en-    kennzeichnet durch die nachfolgenden Verfah- hancement signals, said
second separating          rensschritte: means comprise means for
decomposing said                das Verarbeten (42) der Ausgangabildsi-
enhancement signals to furnish said line differ-  30  gnale zum Erzeugen
von Zeilendifferenzverbes- ential enhancement signals.
serungesignalen (Q) aus den genannten Aus- gangsbildsignalen; und 8.
Adecoding device as claimed in claim5, wherein:          des Einffigen
(102, B) der genannten Zel- said first separating means comprise an
lendifferenzverbesserungssignale (Q) In den ge- in-phase demodulator (138);
and            35      nannten wenigatens olnen Horizontalen Rand. said
second separating means comprise a quadrature-phase demodulator (140) for
furnish-  2. Codierungsverfahren nach Anspruch 1, wobel Ing a low-frequency
part of said line differential  die genanten
Zeilendifferenzverbesserungssi- 



enhancement signals, andmeans (154, 150)cou-        gnale erzougt werden
(90, 91) um nur Frequenz- pled to said in-phase demodulator (138) for ex-
40  anteile fiber einer bestimmten Frequenz zu ent- tracting a
high-frequency part of said line differ-  halten. entlal enhancement
signals from said at least one horizontal border.
3. Codlerungsverfahren nach Anspruch 1, woboi des Bild mit groBem
Seltenverhaltnis als gleich- 9. A television display apparatus comprising a
dis-  45  phasigerAnteil eines BildtrAgers (104) moduliert play screen and
a decoding device as claimed in    wird, wobel eln Nioderfrequenztell (90)
der ge- claim 5, wherein said combining means (162-        nannten
Zollendlfferenzverbesserungssignals 165,168,156) comprise expansion means
(162-        ala Quadraturanteil der genannten Blidtragers 165) for
vertically expanding at least the picture  codiert wird, und eln
Hochfrequenzteil (91) der of said wide aspect ratio picture signals when an
5o  genannten Zeilendifferenzverbeesserungsslgna- extended definition
television signal has been re-  le in den genannten wenigstens elnen
horizonta- celved to produce a wide aspect ratio expanded     len Rand
eingeffgtwird (102, B). television picture of sufficient height to fill
said display screen, and means (188) for adding said  4.
Codlerungsverfahren nach Anspruch 1, wobel line differential enhancement
signals to said wide  55  dergenannte Einffigungsschrittdas Erzeugen el-
aspect ratio expanded television picture.          nos Masiderungssignals
(100) und das Kombi- nleren (98) des genannten Maskierungssignals 10. A
telovision display apparatus as clalmed in claim  zum Einffgen (102, B) in
den genannten wenig- 8    15                 EP0357144B1
18 stens einen horizontalen Rand umfalft.            aus dem genannten
wenigstens einen horizonta- len Rand. 5. Anordnung zum Decodieren von
Fernsehsignalsn mit verbesserter Aufifsung, wobel sin Bild mit  9.
Fernsehwiedergabeapparatur mit elnem Wleder- grogBem Seitenverhiltnis und
wenigstens elnem    5  gabeschirm und einer Decodieranordnung nach
horizontalen Rand, der verbesserungssignal        Anspruch 5, wobei die
genannten Kombiniermit- transportiert, zusammen mit elnem Bild mit e1-
tel (162-185, 168, 156) Expansionsmittel (162- nem StandardseitenverhAltnis
bildet, gekenn-      165)aufweisenzurvertikalen Expansionvonwe- zeichnet
durch:                                   nigatens dem Bild dergenannten
Signals mit dem erste Mittel (154, 142) zum Trennen von   io  grogen
SeltenverhAltnis wenn sin Fernsehsignal Bildsignalen mit dem genannten
groaan Seiatn-     mit verbesserter Auflosung empfangen wurde verhaltnis
von den genannten Fernsehsignalen      zum Erzeugen sines Fernsehbildes
ausreichen- mit verbesserterAufl8sung;                        der Hohe mit
einer grolen SeitenverhAltnis, und zweito Mittel (154, 150) zum Trennen von
Mittel (168) zum Addieren der genannten Zeilen-
Zellendifferenzverbesserungssignalen von den   15
differenzverbesserungssignale zu dem genann- genannten Fernsehsignalen mit
verbesserter        ten Fernsehbild mit groaem Seltenverhaltnis. Auflosung;
Mittel (162-165,168,156) zum Kombinie-    10. Fernsehwiedergabegerat nach
Anspruch 9, wo- ron der genannten Zeilendifferenzverbesse-        bel die
genannten  Expansionsmittel (162- rungssignals mit den genannten
Bildsignalen mit  20  185,158) die folgenden Mittel aufweisen: groirem
Seibnverhaltnis, wodurch verbesserte            Mittel (156) zur
horizontalen Expansion Blidsignale erzeugt werden, die ein verbessertes
des genannten Bildes, durch Abtasten jeder Ab- Bild mit dem genannten
groBen SeiftnverhAltnis    tastzelle eines Blides; Ober die horizontale
Breibe definberen.                                       des genannten
Wiedergabeschirms, 25           Mittel (162, 163) zurvertikalen Expansion
6. Decodleranordnung nach Anspruch 5, wobei die       des genanntbn Bildes
durch Addierung einer sin- genannten zweiten Trennmittel (154, 150) Mittel
zigen zusatzlichen horizontalen Abtastungazeile enthalten zum Extrahberen
(154, 150) der go-      fOr jede selektierte Anzahl Abtastzellen in dem
nannten  Zellendifferenzverbesserungssignale      genannten BSid, und aus
dem genannten eonen horizontalen Rand,  3o          Filtermittel (164, 165)
zum Filtern der Ab- wobei die genannten Zellendlfferenzverbesse-
tastzellen des genanntbn Bildes einschilellich rungssignale in dam
genannten wenigstens ei-      der zusatzlichen Abtastzellen, die durch die
go- nen horizontalen Rand nur Frequenzantslle Ober    nannten vertikalen
Expansionsmittel addlert einer bestimmton Frequenz enthalten.
wurden, zum Erzeugen sines glatten Bildes, wo- 35      bei diese Fiiterung
im wesentlichen Bildverzer- 



7. Decodloranordnung nach Anspruch 5, wobel die      rung in der Nihe
derzusitzlichen Abtastzeilen in genanten in dam genanntbn wenigsatns einen
dem genannten Bild vermeiden. horizontalen Rand transportierten Verbesse-
rungsslnale sin Masiderungssignal kombiniert mit den genannten
Zeilendifferonzverbesse-  uo   Revendlcatlons rungssbgnalen enthaltbn,
wobei die genannten zweiton Trennmittl Mittel enthalten zum Ausein-  1.
ProcSd6 de codage de signaux de t6l6vision A d6- anderlsen der genannten
Verbesserungssigna-      finition 6tbndue dans lequel une image de rap- le
zum Usfern dergenannten Zeilendifferenzver-    port largeur hauteur large
atau moins une bordu- besserungssignale.                        45      re
horizontale acheminant dos signaux d'am6lio- ration constituent ensemble
une Image de rap- 8. Docodieranordnung nach Anspruch 5, wobel:
port largeur hautour standard, caract6irs6 en ce die genannten ersten
Trennmitel eonen        quo: phasengleichen Demodulator (138) aufweisen
on traits (42) des signaux d'image source und
50      pour g6n6rer des signaux d'am6lioration diff6- die genanntbn
zwelten Trennmittel oenen      rentlels de lignes (Q) A partir deadits
signaux de Quadraturphasendemodulator (140) aufweisen        l'image
source, et zum Liefern sines Nlederfrequenztelis der ge-           on
Insere (102, B) lesdits signaux d'am6- nanntbn
Zeilendifferenzverbesserungssignale      lioration diff6rentiels de lignes
(Q) dans ladite au und Mittel (154,150), die mltdem genannten pha-  55
moins une bordure horizontale. sengloichen Demodulator (138) gokoppelt sind
zum Extrahleren sines Hochfrequenzteils dergo-  2. Proc6de de oodage solon
la revendication 1, nanntbn  Zeilendifferenzverbesserungssignals      dans
lequel lesdits signaux d'am61ioration diffe- 0                   -  ,_ .
17                 EP0357144B1                     18 rentbies de lignes
sont traite (90,91) en sorte de  donn6e. contonir uniquement des
composantbs de fre- quence au-dessus d'une frequence donn6e.      7.
Dispositif de d6codage solon la revendication 5, dans lequol lesdits
signaux d'am6lioration ache- 3. Procede de codage solon la revendication 1,
5   mines dana ladite au moins une bordure horizon- dans loquol ladits
Image de rapport largeurhau-   tale comprennent un signal de masquage
combi- tour large eat moduleo (104) sous la forma d'une  ne auxdits signaux
d'amilioration differentlels de composantb en phase d'une porteuse d'image,
lignes, lesdits deuxibmes moyens de separation une partle de basso
frequence (90) desdits si-    comprenant des moyans pour decomposer les-
gnaux d'amelioration diffirentbils de lignes est  10  dits signaux
d'amelioration afin de fournir leadits codee (118) sous la formo d'une
composantb de     signaux d'amelioration differentiels de lignes.
quadrature de laditb porteuse d'image, et une partie de haute frequence
(91) deadits signaux  8. Dispositif de decodage solon la revendication 5,
d'amilioratlon diffirentleis de lignes eat inse   dans lequel: (102, B)
dans laditb au molns une bordure hori-  if    lesdits premlers moyens de
separation zontale.                                          comprennent un
demodulatouren phase (138), et lesdits douxiemos moyens de separation 4.
Procede de codage solon la revendlcatlon 1,       compronnent un
dimodulatbur en quadrature de dans loquel ledit stade d'lnsertlon consisat
A gi-  phase (140) pourfournir une partie de basso fri- nirer un signal de
masquage (100) et A combiner  20  quenco desdits signaux d'amelioration
differen- (98) ledit signal de masquage et lesdits signaux  tiels de
lignes, et des moyens (154, 150) couples d'amrlioration diffirentiels de
lignes pour produl-  audit demodulateur on phase (138) pour extraire re un
signal de bordure combine pour insertlon    une partie de hauta friquence
desdits signaux (102, B) dans ladibt au moins une bordure hori-
d'amelioratbon diffirentiels de lignes de laditb au zontale.
25      momns une bordure horizontale. 5. Dikpositif de decodage pour des
signaux de tele-  9. Appareil d'afflchage de tilivision compronantun vision
A difinition itendue dana loquel une image  ecran d'affichage et un
dispositif de decodage de rapport largeurhauteur large et au moins une
solon la revendlcation 5, dans lequel lesdits bordure horizontale
acheminant des signaux   30   moyans de combinaison (162-165, 168, .156)
d'amilioration constituent ensemble une Image     comprennentdes moyens
d'expansion (162-165) de rapport largeur.hauteur standard, caractiris6
pour dilator verticalement au momns une Image par:
desdits signaux d'image A rapport largeur hau- 



des premiers moyens (154, 142) pour si-     tour large lorsqu'un signal de
tilivision A defini- parer des signaux d'image presentant ledit rap-  35
tion itendue a ete recu aftn de produire une ima- port largeur:hautbur
large desdits signaux de ti-  ge de television dilatee de rapport
largeurhau- livision A difinitlon itendue;                    tour d'une
hauteur suffisante pour remplir ledit des deuxiemes moyens (154, 150) pour
ecran d'affichage, et des moyans (168) pour ad- separer des signaux
d'amelioration differentiels  ditionner lesdita signaux d'amelioratlon
diffiren- de lignes desdits signax de tilevision A difinitlon   4o  tiels
de lignes A laditb image de tilevision dilatie 6tondue, et
A rapport largeur-hautbur large. des moyens (162-165, 168, 158) pour
combiner lesdits signaux d'amelioration diffiren-  10. Appareil d'affichage
de tilivislon salon la reven- tiels de lignes avoc lesditssaignaux d'image
A rap-  dicatlon 9, dans loquel leodits moyens d'expan- port largeur
hautbur large en sorts de gen6rer  45  sbon (162-165, 156) comprennent: des
signaux d'image ameliores definissant une          des moyens (156) pour
dilater horizontale- image ameliorie ayant ledit rapport largeurhau-   ment
ladito Image on balayant chaque ligne de tour large.
balayage de l'image on travers de la largeur ho- rizontale dudit icran
d'affichage; S. Dibpositif de d6codage solon la revendication 5,  60   des
moyens (162, 163) pour dilator verti- dans loquel lesdits deuxibmes moyens
de s6pa-     calement ladito image en ajoutant une ligne de ration (154,
150) comprennent des moyens pour     balayage horizontale suppl6mentaire
pour cha- extralre (154, 150) lesdita signauxd'amelioration  quo nombre
cholsi de lignes de balayage de lad!- diff6rentlels de lignes d'au moins
laditb bordure  to image, et horizontale, lesdits signaux d'am61ioration
diff6-  55  des moyens defiltrage (164, 165) pourfil- rentiels de lignes
dans laditb au moins une bor-  trer les lignes de balayage de ladite image,
y dure horizontale ne contenant quo des compo-      compris les lignes de
balayage additionnelles santes de fr6quence au-dessus d'une fr6quence
ajout6es par lesdits moyens de dilatation vertica- 10 I 1111111 111111 H
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20 le. pour produire une image uniformis~e, ledit fil- trage empbohant
sensiblement lea distorslons au volsinage des lignes de balayage
supplementai- res de ladite Image. 5 10 15 20 25 30 35 40 46 50 55 11    


