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red and blue signals are obtained at output termi- nals 41G, 41 R and 41 B
which are led out from the This invention relates generally to an image
outputs of the adders 40G, 40R and 40B respec- enhancer, and more
particularly is directed to an  tively. image enhancer for a color
television camera hav-   5  The above image enhancer, if applied to a ing
plural solid state image sensors.             color television camera
having three pick-up tubes, In the existing color television camera having
can realize a pretty good fidelity as the green three pick-up tubes, three
primary color signals,  signal generated from the pick-up tube has the such
as green, red and blue color signals, are    sufficient resolution and the
contribution ratio of the supplied to a matrix circuit and a luminance
signal  10  green signal to the luminance signal is very high. is generated
therefrom, and an image enhancing        However, if the above described
image enhan- signal generated from the luminance signal is ad-  cer is
applied to a color television camera having ded to the luminance signal.
However, the image   three solid state Image sensors, such as CCD enhancing
signal generated from the luminance     image sensors, for green, red and
blue colors of an signal is not always a correct signal representing   15
image of an object wherein the image of the object the edge component of
the image due to the        projected on the image sensor for green is dis-
misregistrations of the three pick-up tubes. And so  placed in the
horizontal direction by half the align- an image enhancer in which an image
enhancing     ment pitch of picture elements relative to the image signal
is generated from a green primary color    of the object projected on the
other image sensors signal only has been proposed. Such an image   20  for
cancelling the sampling side band component enhancer is shown in Fig. 4.
centered by the sampling frequency when the im- In Fig. 4, numerals 31G,
31R and 31B show      age of the object is B/W or colored with low color
input terminals to which primary color signals from  saturation and for
improving the resolution of the pick-up tubes for green, red and blue are
supplied,  picture, the balance of the level of the sampling respectively.
The green signal G at the input termi-  25  side band components is broken
due to the image nal 31G is phase advanced by one horizontal scan-
enhancing signal generated from the green signal, ning period as to red and
blue signals which are  and so the object for improving the resolution can
obtained at the input terminals 31R and 31B. The  not be achieved. green
signal G is supplied to a series circuit of     Accordingly, an aim of the
present invention is delay line circuits 32 and 33 of one horizontal  30
to provide an improved Image enhancer for a col- scanning period. The input
signal of the delay line  our television camera using solid state image
sen- circuit 32 and the output signal of the delay line  sors. circuit 33
are added together by an adder 34. The     Another aim of the present
invention is to pro- output signal of the delay line circuit 32 is supplied
vide an improved image enhancer for a colour to one input of a subtracter
35 while the output of  35  television camera using solid state image
sensors, the adder 34 is also supplied to another input of  which is free
from aliasing noise. the subtracter 35, and the vertical edge or contour
Further aim of the present invention is to pro- component signal is
generated at the output of the  vide an improved image enhancer for a
colour subtracter 35. The output signal of the subtracter  television
camera using solid state image sensors, 35 is supplied to a low-pass-filter
37 and the band-  40  In which the sampling side band components cen- width
of the signal in the horizontal direction is  tered by the sampling
frequency of the image limited thereby. And the vertical image enhancing
enhanced signals are balanced when the image of signal is generated at the
output of the low-pass-  the object Is B/W  or coloured with low colour
filter 37.                                        saturation. The output
signals of the adder 34 and the   45   According to the present invention,
there is delay line circuit 32 are supplied to the adder 36.  provided an
image enhancer for a colour television And the output signal of the adder
36 is supplied to  camera having a plurality of solid state image sen- a
high-pass-filter 38 which forms twice differen-  sors, an image of an
object projected on one of ciating circuit, and the horizontal image
enhancing  said image sensors being displaced in the horizon- signal is
obtained at the output of the high-pass-  so  tal direction by half the
alignment pitch of picture filter 38. The output signals of the
low-pass-filter 37  elements relative to the image of the object projec-
and the high-pass-filter 38 are added together by  ted on the other image
sensors, said one of said an adder 39, and a composite image enhancing
image sensors generating a first colour signal and signal is generated at
the output of the adder 39.  the other image sensors generating second and
The composite image enhancing signal from the   55  third colour signals,
said image enhancer compris- adder 39 is supplied to adders 40G, 40R and
40B   ing: respectively and added to the input primary color    first
enhancing signal generating means sup- signals. Accordingly, the image
enhanced green,   plied with the first colour signal for generating a 2    



3                 EP0197627B1                        4 vertical image
enhancing signal;                  tal direction and 2[err] in the vertical
direction relative second enhancing signal generating means for   to the
corresponding picture elements of image generating a horizontal image
enhancing signal,   sensors 1R and 1B. said second enhancing signal
generating means         Because of the vertical displacement of the
including an adder for adding, in equal proportions,   5   CCD image sensor
1G, the output signal of the a modified first colour signal and, of said
second  image sensor 1G is phase advanced by one hori- and third colour
signals, at least said second colour  zontal scanning period as to the
output signals of signal, said modified first colour signal comprising  the
CCD image sensors I R and 1 B. a combination of said first colour signal,
said first  The green signal G from the CCD image sen- colour signal
delayed by a horizontal scanning pe-  10  sor 1G is supplied to an image
enhancing circuit 5 riod and said first colour signal delayed by two
enclosed by a broken line through a delay circuit 3 horizontal scanning
periods;                      and an amplifier 4G. The delay circuit 3 has
the a high-pass-filter connected to the output of  delay time for
compensating the phase gain due to said adder whereby the horizontal image
enhancing  the horizontal displacement 1/2[err] of the CCD im- signal is
obtained at the output of said high-pass-  15  age sensor 1G. The output
signals, the red signal filter;
R and the blue signal B, of the Image sensors 1R first adding means for
adding said vertical Im-  and 1B are supplied to the image enhancing
circuit age enhancing signal and said horizontal image    5 enclosed by the
broken line through amplifiers enhancing signal and for generating a
composite   4R and 4B respectively. image enhancing signal; and     .
20.   The green signal [err] from the amplifier 4G is second adding means
for adding said compos-    supplied to a series circuit of delay line
circuits 6 ite image enhancing signal to said first, second and  and 7 of
one horizontal scanning period and also to third colour signals,
respectively.               one input-terminal of an adder 8. To another
input Other aims, features and advantages of this   terminal of the adder
8, the output signal of the invention will be apparent from the following
de-  25  delay line circuit 7 is supplied. Now, if it is as- scription
taken in conjunction with the accompany-  sumed that the input signal to
the delay line circuit ing drawings, in which:                           6
be [err], the output signal of the delay line circuit Fig. 1 is a circuit
diagram showing an embodi-  6 be Go  and the output signal of the delay
line ment of the present invention;                  circuit 7 be [err] ,
the output signal of the adder 8 Fig. 2 is a view showing the relationship
be-  30  is 1/2([err] + [err] ). The output signal of this adder tween
solid state image sensors used for a      8 and the output signal of the
delay line circuit 6 present invention;                              are
supplied to a subtracter 11, and so the output Fig. 3 Is a frequency
spectrum used for explain-  signal of the subtracter 11 is [2[err] - ([err]
+ [err])]/4. ing the operation of the present invention; and  The vertical
edge or contour component of the Fig. 4 is a circuit diagram showing an
example  35  image based on only the green signal is obtained of prior art
image enhancer.                    from the subtracter 11. This invention
will be hereinafter described in   The output signal of the subtracter 11
is sup- detail with reference to the drawings.            plied to a
low-pass-filter 12 for limiting the band- In Fig. 1, reference numerals 1G,
1R and 1B   width of the signal In the horizontal direction. By show CCD
Image sensors respectively, 2 shows a   40  this low-pass-filter 12, the
vertical edge or contour timing generator and a driver for generating com-
component of the image is prevented from being mon clock signal and a
timing signal for driving  mixed to the subcarrier frequency band
(horizontal CCD image sensors 1G, 1R and 1B. Picture ele-    frequency
[err]) and the cross color can be pre- ments of these image sensors 1G, 1R
and 1B are  vented from occurring. And the vertical image en- arranged as
shown in Fig. 2.                  45  hancing signal VIE is generated at
the output of the An alignment pitch of each of the image sen-
low-pass-filter 12. sors 1 G, 1 R and 1B in the horizontal direction is
[err]  The horizontal image enhancing signal HIE is and that in the
vertical direction is 2[err]. In Fig. 2,  formed from the equally added sum
of the green assuming that two successive lines in the same    signal G and
the added signal of the red and blue field are numbered n and (n +1), the
picture ele-  50  signals (R + B). This is for cancelling the allasing
ments of the image sensors 1R and 1B are shown  noise in the image enhanced
signals at the output with this line number and the element number in
terminals of the image enhancer, that Is, because the line. As Is clear
from Fig. 2, the corresponding  of the horizontal image enhancing signal,
HIE picture elements of the image sensors I R and 1B  formed as described
above, the sampling side are located In the same spacial position with each
55  band components centered by the sampling fre- other. On the contrary,
as shown by the broken line  quency which is corresponding to the alignment
in Fig. 2, the picture elements of the image sensor  pitch of the picture
elements, of the image en- 1G are spacially displaced by 1/2 [err] in the
horizon-  hanced signals are balanced with each other. 3    
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of the horizontal displacement  this variable resistor 16 is supplied to
the adder 15. 1/2[err] of the CCD image sensor 1G, the sampling         If
it is assumed that the coefficient according to side band component
centered by the sampling       the position of the variable tap 17 of the
variable carrier frequency (shown as one dot chain line 26  resistor 16 is
[err], the output signal of the variable tap of Fig. 3A) of the output
green signal G of the CCD    5   17 which is supplied to the adder 15 is as
follows, image sensor 1G and the sampling side band component centered by
the sampling carrier fre-     [err] quency (shown as broken line 27 of Fig.
3A) of the output red and blue signals R and B of the image    The
coefficient [err] is very close to 1 and the signal sensors 1R and 1B
respectively are opposite  10  to be supplied to the adder 15 is mainly
formed by phases with each other. As the phases of these     the red
signal. In the output signal of the adder 15, sampling side band components
are opposite with    the sampling side band component centered by each
other, if the levels of these components are  the sampling frequency Is
perfectly cancelled out. equal, these components are canceled out by add-
The output signal of this adder 15 Is supplied ing the green red and blue
signals together with  is  to the high-pass-filter 18. This signal is
differen- the proper ratio, and these side band components   tiated twice
in the high-pass-filter 18, and the hori- are prevented from being mixed to
the baseband      zontal image enhancing signal HIE is generated at
component 25 (shown as solid line of Fig. 3A).     the output of the
high-pass-filter. A variable resistor If the frequency characteristics of
the image   13 is connected between the outputs of the low- , enhancing in
the horizontal direction is shown by   20  pass-filter 12 and the
high-pass-filter 18, and a the solid line 29 of Fig. 3B, the image
enhancing  variable tap 14 of the variable resistor 13 is con- signal as
shown by solid line 28 in Fig. 3A is      nected to a level adjusting
circuit 19. formed from the green signal. According to the         In
addition to the level adjusting circuit 19, a present invention, as will be
described in detail   coring circuit may be arranged if necessary. The
hereinafter, the horizontal image enhancing signal  25  output signal of
the level adjusting circuit 19, which is formed from the equally added sum
of the green  is a composite image enhancing signal, is supplied signal G
and the red and blue signal (R + B) not    to the adders 21G, 21 R and 21 B
respectively. And from the green signal only. Therefore the sampling  the
composite image enhancing signal is added to carrier of the horizontal
image enhancing signal is  the green signal G, the red signal R and the
blue balanced, and so the resolution of the picture can   30  signal B from
the delay circuit 20G, 20R and 20B be prevented from lowering due to the
sampling      by these adders 21G, 21R and 21B respectively. side band
component of the image enhancing sig-     The image enhanced picked up
signals are ob- nal.                                               tained
at output terminals 22G, 22R and 22B which Fixed terminals of a variable
resistor 9 are    are led out from the outputs of the adders 21G, connected
to the outputs of the adder 8 and the   35  21 R and 21 B respectively.
delay line circuit 6. And if it is assumed that the    The coefficient a
determined by the variable coefficient according to the position of a
variable  resistor 9 defines the vertical characteristics of the tap 10 is
a, the output signal at the variable tap 10  horizontal image enhancing
signal HIE. That is, the is as follows,
delay line circuits 6 and 7, the adder 8 and the 40  variable resistor 9
form a vertical low-pass-filter for [err] + 1/2 (1 - [err]) ([err] + [err])
the horizontal image enhancing signal. Now, if it is assumed that the
coefficient [err] is 0, each coefficient for the green signals ([err] ,
[err], The output signal of the variable tap 10 is      [err] ) is (1/4, 0
1/4). As the coefficient of the red supplied to an adder 15.
45  and blue signal (R + B) is 1/2, so the coefficients While, the output
signal of the delay line circuit  of the signals of the successive three
lines at the 6 is supplied to an adder 21G through a delay      output of
the adder 15 are (1/4, 1/2, 1/4). Therefore circuit 20G, the red signal R
from the CCD image   the response at the vertical frequency of the color
sensor 1R is supplied to an adder 21 R through an  subcarrier signal, [err]
= 1/4 becomes zero, amplifier 4R and a delay circuit 20R, and the blue   so
and that means the characteristics of the vertical signal B from the CCD
image sensor 1B is sup-       low-pass-filter is perfect when the image is
B/W. plied to an adder 21B through an amplifier 4B and   Thus, the object
of arranging the low-pass-filter in a delay circuit 20B. These delay
circuits 20G, 20R  the vertical direction for the horizontal Image en- and
20B have the delay time for compensating the    hancing signal is to
prevent crosstalk in the lu- time delay caused by the low-pass-filter 12
and the   55  minance signal from the color signal occurring. high pass
filter 18. A variable resistor 16 is con-    If the coefficient a is 1/3,
the coefficients of the nected between the outputs of the amplifiers 4R
green signals are (1/6, 1/6, 1/6). And as the coeffi- and 4B, and an output
signal of a variable tap 17 of  cient of the red and blue signal (R + B) is
1/2, the 4    
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the signals of the successive three     means (15, 18) for generating a
horizontal im- lines at the output of the adder 15 are (1/6, 4/6,      age
enhancing signal, said second enhancing 1/6) and therefore the response at
the vertical        signal generating means Including an adder frequency of
the color subcarrier frequency is 1/3.    (15) for adding, in equal
proportions, a modi- If the coefficient a is 1/2, the coefficients of the
5  fied first colour signal and, of said second and green signals are (1/8,
1/4, 1/8). And as the coeffi-  third colour signals, at least said second
colour cient of the red and blue signal (R + B) is 1/2, the   signal, said
modified first colour signal com- coefficients of the signals of the
successive three     prising a combination of said first colour signal,
lines at the output of the adder are (1/8, 3/4, 1/8),   said first colour
signal delayed by a horizontal and therefore the response at the vertical
frequen-  10  scanning period and said first colour signal cy of the color
subcarrier frequency Is 1/2.            delayed by two horizontal scanning
periods; If the coefficient [err] is 1, the coefficients of the      a
high-pass-filter connected to the output green signals are (0, 1/2, 0). As
the coefficient of    of said adder whereby the horizontal image the red
and blue signal (R + B) is 1/2, the coeffi-     enhancing signal is
obtained at the output of cients of the signals of the successive three
lines  15  said high-pass-filter; at the output of the adder 15 are (0, 1,
0), and so        first adding means (13) for adding said the vertical
low-pass-filter is not formed and the      vertical image enhancing signal
and said hori- crosstalk of the luminance signal to the color signal
zontal image enhancing signal and for generat- is not cancelled.
ing a composite Image enhancing signal; and The coefficient [err]
determines the mixing ratio of  20   second adding means (21 G. 21 R, 21 B)
for the red signal R and the blue signal B, in the          adding said
composite image enhancing signal preferred example of the present
invention, from        to said first, second and third colour signals, the
view points of the contributions of the red and    respectively. blue
signals to the luminance signal and the signal to noise ratio of the blue
signal, the coefficient [err] is  25  2. An image enhancer according to
claim  1, set to be close to 1. Here, the value of the coeffi-    wherein
said first color signal is green signal, cient [err] has no influence to
the carrier balance of      said second color signal Is red signal and said
the output signal.                                      third signal is
blue signal. The above embodiment Is the example wherein three CCD  Image
sensors are used, but the   30  3. An image enhancer according to claim  2,
present invention can be applied to the color televi-  wherein the picture
elements of the Image sion camera in which the two CCD image sensors,
sensor for generating the green signal are one for the green signal and one
for the red and       spacially displaced by an alignment pitch in blue
signals are used.                                 the vertical direction
relative to the correspond- It will be apparent that many other modifica-
35   Ing picture elements of the other of image tions and variations can be
effected by one skilled    sensors. In the art without departing from scope
of the present invention, which is defined by the appen-   4. An image
enhancer according to claim  3, ded claims only.
wherein said first enhancing signal generating 40      means includes
serially connected first and Claims
second delay line circuits of one horizontal scanning period supplied with
the green signal 1. An image enhancer for a colour television cam-       at
the input of said first delay line circuit, and era having a plurality of
solid state image sen-    adding circuit for adding the input signal of
sors (1G, 1 R, 1B), an image of an object  45     said first delay line
circuit and the output signal projected on one of said image sensors (1G)
of said second delay line circuit, a subtracter being displaced in the
horizontal direction by      for subtracting the output signal of said
adding half the alignment pitch of picture elements        circuit from the
output signal of said first delay relative to the image of the object
projected on   line circuit, and a low-pass-filter, whereby the the other
image sensors (1 R, 1 B), said one of  50  vertical image enhancing signal
is obtained at said image sensors (1 G) generating a first col-   the
output of said low-pass-filter. our signal and the other image sensors gen-
erating second and third colour signals, said   5. An image enhancer
according to claim  4, image enhancer comprising:
wherein said second enhancing signal generat- first enhancing  signal (12)
generating  55     ing means includes a variable resistor con- means
supplied with the first colour signal for     nected between the outputs of
said adding generating a vertical image enhancing signal;       circuit and
said first delay line circuit and hav- second  enhancing  signal
generating           Ing a movable tap connected to said adder.    7
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coefficients of the signals of the successive three      means (15, 18) for
generating a horizontal im- lines at the output of the adder 15 are (1/6,
4/6,       age enhancing signal, said second enhancing 1/6) and therefore
the response at the vertical          signal generating means including an
adder frequency of the color subcarrier frequency is 1/3.     (15) for
adding, in equal proportions, a modi- If the coefficient a is 1/2, the
coefficients of the    5  fied first colour signal and, of said second and
green signals are (1/8, 1/4, 1/8). And as the coeffi-   third colour
signals, at least said second colour cient of the red and blue signal (R +
B) is 1/2, the     signal, said modified first colour signal com-
coefficients of the signals of the successive three      prising a
combination of said first colour signal, lines at the output of the adder
are (1/8, 3/4, 1/8),    said first colour signal delayed by a horizontal
and therefore the response at the vertical frequen-   10  scanning period
and said first colour signal cy of the color subcarrier frequency is 1/2.
delayed by two horizontal scanning periods; If the coefficient [err] is 1,
the coefficients of the       a high-pass-filter connected to the output
green signals are (0, 1/2, 0). As the coefficient of     of said adder
whereby the horizontal Image the red and blue signal (R + B) is 1/2, the
coeffi-      enhancing signal is obtained at the output of cients of the
signals of the successive three lines   15  said high-pass-filter; at the
output of the adder 15 are (0, 1, 0), and so         first adding means
(13) for adding said the vertical low-pass-filter is not formed and the
vertical image enhancing signal and said hori- crosstalk of the luminance
signal to the color signal    zontal image enhancing signal and for
generat- is not cancelled.                                        ing a
composite image enhancing signal; and The coefficient [err] determines the
mixing ratio of  20   second adding means (21 G, 21 R, 21 B) for the red
signal R and the blue signal B, in the           adding said composite
image enhancing signal preferred example of the present invention, from
to said first, second and third colour signals, the view points of the
contributions of the red and      respectively. blue signals to the
luminance signal and the signal to noise ratio of the blue signal, the
coefficient [err] is  25  2. An image enhancer according to claim  1, set
to be close to 1. Here, the value of the coeffi-     wherein said first
color signal is green signal, cient [err] has no influence to the carrier
balance of       said second color signal is red signal and said the output
signal.                                      third signal is blue signal.
The above embodiment is the example wherein three CCD  image sensors are
used, but the   30    3. An Image enhancer according to claim  2, present
Invention can be applied to the color televi-    wherein the picture
elements of the image sion camera in which the two CCD Image sensors,
sensor for generating the green signal are one for the green signal and one
for the red and         spacially displaced by an alignment pitch in blue
signals are used.                                   the vertical direction
relative to the correspond- It will be apparent that many other modifica-
35   ing picture elements of the other of image tions and variations can be
effected by one skilled      sensors. in the art without departing from
scope of the present invention, which is defined by the appen-    4. An
image enhancer according to claim  3, ded claims only.
wherein said first enhancing signal generating 40      means includes
serially connected first and Claims
second delay line circuits of one horizontal scanning period supplied with
the green signal 1. An image enhancer for a colour television cam-
at the Input of said first delay line circuit, and era having a plurality
of solid state image sen-     adding circuit for adding the input signal of
sors (1 G  1 R, 1 B), an image of an object  45      said first delay line
circuit and the output signal projected on one of said image sensors (1 G)
of said second delay line circuit, a subtracter being displaced in the
horizontal direction by      for subtracting the output signal of said
adding half the alignment pitch of picture elements         circuit from
the output signal of said first delay relative to the image of the object
projected on     line circuit, and a low-pass-filter, whereby the the other
image sensors (1 R, 1 B), said one of  50  vertical image enhancing signal
is obtained at said image sensors (1 G) generating a first col-    the
output of said low-pass-filter. our signal and the other image sensors gen-
erating second and third colour signals, said    5. An image enhancer
according to claim  4, image enhancer comprising:
wherein said second enhancing signal generat- first enhancing  signal (12)
generating   55     ing means includes a variable resistor con- means
supplied with the first colour signal for      nected between the outputs
of said adding generating a vertical image enhancing signal;        circuit
and said first delay line circuit and hav- second  enhancing  signal
generating            ing a movable tap connected to said adder. 5    9
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6. An image enhancer according to any one of           site d'amdlioration
d'image, respectivement claims 2 to 5, wherein said signal formed of at
avec lesdits signaux de premibre, de seconde least said red signal is
generated by a variable   et de troisibme couleurs. resistor connected
between signal lines of red and blue signals and having a movable tap   5
2. Dispositif d'arnelioration de qualit d'image sa- connected to said
adder.                           Ion la revendication 1, dans loquel ledit
signal de premiere couleur est un signal du vert, ledit 7. A television
camera Incorporating an image          signal de second. couleur est un
signal du enhancer according to any one of the preced-        rouge et
ledit signal de troisibme couleur est ing claims.
10       un signal du bleu. Revendlcatlons
3  Dispositif d'amelioration de qualite d'image sa- lon la revendicatlon 2,
dans loquel les diE- 1. Dlspositif d'amdlioration de qualit6 d' image
ments d'lmage du capteur d'image qui prodult pour une camera de television
en couleurs  iS      le signal du vert sont ddcalds spacialement comprenant
plusleurs capteurs d'image a             d'un pas d'alignement dans la
direction verti- semi-conducteurs (1G. 1 R, 18), une image           cale
par rapport aux 6lements d'image corres- d'un objet projetee sur l'un
desdits captours       pondants des autres capteurs d'image. d'image (1G)
Etant decalde dans la direction ui      horizontale de la moitib du pas
d'alignement  2o   4.. Dispositif d'amelioration de qualite d'image se- des
El6ments d'image, par rapport a linniage        Ion la revendication 3,
dans lequel [edit pre- de l'objet projetbe sur les autres capteurs 4
mier dispositif generateur de signal d'ambliora- d'image (1tR, 11B), colul
precitb desdits cap-      tion comports un premier et un second circuits
teurs d'image (1G) produisant un signal d'une       de lignes a retard
connectds en sdrie d'une premibre couleur et les autres capteurs d'ima-  25
pbrbode de balayage horizontal qui recoivent le ge produisant des signaux
d'une seconde et          signal du vert a l'entree dudit premier circuit
d'une trolsibme couleurs, ledit dispositif d'am6-   de ligne a retard et un
circuit d'additlon desti- lioration de qualitd d'image comportant:
nE I additionner le signal d'entrde dudit pre- un premier dispositif
gbnerateur de signal      mier circuit de ligne & retard avec le signal de
d'amdlioration (12) qul regoit le signal de pre-  3o  sortie dudt second
circuit de ligne a retard, un mibre coulour pour produire un signal d'amE-
soustracteur destinE & soustraire le signal de tioration d'image verticale;
sortie dudit circuit additionnour du signal de un second dispositif
gbnbrateur de signal       sortie dudit premier circuit de ligne A retard
et d'amdlioratlon (15, 18) pour produire un signal     un filtre passebas
de manibre quo le signal d'amdlioration d'lmage horizontale, ledit se-  36
d'amdlioration d'image verticale solt obtenu a cond dispositif generateur
de signal d'arnblio-     la sortie dudit filtre passebas. ration comportant
un additionneur (15) destinE & additionner, en proportions Egales, un
signal  5. Dispositif d'amblioration de qualitd d'image se- 1~>~   de
premibre coulour modifi6 et, parml leas si-      Ion la revendication 4,
dans Iequel ledit second gnaux de seconde et de troisieme couleurs, au   40
dispositff gbndrateur de signal d'armdlioration moins ledit signal de
seconde couleur, ledit        comport. un potentiometre connectd entre les
signal de premibre couleur modifld eonsistant   -  sorties dudit circuit
d'addidon et dudit premier en une combinalson dudit signal de preminre
circuit de ligne a retard, avec un curseur couleur, dudit signal de
premibre couleur retar-    connect6 audit additionneur. de' d'une pdrlode
de balayage horizontal et  4e dudit signal de premibre couleur retarde des
6. Dispositif d'amdlioration dMimage solon l'une deux pdriodes de balayage
horizontal;               quelconque des revendications 2 & 5, dans un
filtre passe-haut connecte & la sortie       lequel [edit signal forme d'au
moins ledit signal dudit additionneur de manlere quo le signal         du
rouge est produit par un potentiometre d'amelioration d'image horizontale
apparaisse   so  connecte entre les lignes de signaux du rouge l la sortie
dudit filtre passe-haut;                et du bleu, avec un curseur
connecte audit un premier dispositif d'addition (13) desti-
additionneur. nd & additionner [edit signal d'amdlioration d'image
verticale et ledit signal d'amelioration  7. Camera de t lEvision
comprenant un dispositif dOimage horizontale et pour produire un signal  ss
d'am~lioratfon de qualltd d'image solon l'une composite d'amdlloration
d'image; et                quelconque des revendications prdcddentes. un
second dispositif d'addition (21G, 21 R, 21 B) destinE & additionner ledit
signal compo-  Patentansprliche *
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1. Bildverbesserungsschaltung fUr eine Farbfern-      toreinrichtung
aufweist: sehkamera mit mehreren Festkorper-Bildsen-            sine
Relhenschaltung aus einer ersten und soren (1G, 1 R. 11B) , bei der das auf
einen der   einer zwelten Zellenverz6gerungsschaltung mit Bildsensoren (1
G) proifilerte Bild eines Objekts   6  einer einer horizontalen
Abtastperlode entspre- gegeniber dem auf die anderen Bildsensoren
chenden Verz6gerungszeit, wobsi das Gransi- (11R, 18) projizierten Bid des
Objekts in hori-    gnal dem Eingang der ersten ZeilenverzIge- zontaler
Richtung um den halben Tellungsab-        rungsschaitung zugeflhrt wird,
stand der Bildelemente versetzt ist und bei der        eine Addlerschaltung
zum Addieren des der genannte eine Bildsensor (10) ein erstes   io
Elngangssignals der ersten  Zellenverz8ge- Farbsignal und die anderen
BlIdsensoren sin        rungsschaltung und des Ausgangssignals der zweltes
und ein drittes Farbsignal erzeugen,       zweiten
Zellenverzogerungsschaltung, wobel die Blldverbesserungsschaltung auf-
einen Subtrahlerer zum Subtrahleren des weist:
Ausgangssignals der Addlerschaltung von dem esne mit dem  ersten Farbsignal
beauf-  16     Ausgangasignal der ersten  Zellenverzoge- schlagte erste
Verbesserungssignal-Genera-        rungsschaltung und toreinrichtung (12)
zur Erzeugung eines verti-        ein TiefpaBfilter, an dessen Ausgang das
kalen Bildverbesserungssignals,                    vertikale
Bildverbesserungssignal gewonnon sine zweite Verbesserungssignal-Genera-
wird. toreinrichtung (15, 18) zur Erzeugung eines   20 horizontalen
Bildverbesserungssigqals, die el-  5. Blldverbesserungsschaltung nach
Anspruch 4, nen Addlerer (15) aufweist, der ein modifizIfer-   bei der die
zweite Verbesserungssignai-Gene- tes erstes Farbsignal und von dem zweiten
ratorelnrlchtung einen varlablen Widerstand und dem  dritten Farbsignal
wenigstens das         aufweist, der zwischen den Ausgangen der Ad- zweite
Farbsignal in gleichen Antellen addlert,  25  dlerschaltung und der ersten
Zellenverzdge- wobel das modMzierte erste Farbsignal aus
rungsschaltung angeordnet ist und einen mit elner Kombinatbon aus dem
ersten Farbsignal,       dem  Addlerer verbundenen bewegbaren Ab- dam um
sine horizontale Abtastperiode verz6-       griff besitzt. gerten ersten
Farbsignal und dem urn zwel horizontale Abtastperloden verzogerten ersten
3o  6. Bildverbesserungsschaltung nach elnern der Farbsignal besteht,
AnsprOche 1 bis 5, bel der das Signal, das von ein mit dem Ausgang des
Addierers ver-         wenigstens dem Rotsignal gebildet ist, von ei-
bundenes HochpaBfilter, an dessen Ausgang          nem variablen Widerstand
erzeugt wird, der das horizontale Blldverbesserungssignal ge-
zwischen das Rotsignal bzw. das Blausignal wonnen wird,
3s      fUhrenden Signalleitungen angeordnet ist und sine erste
Addiereinrichtung (13) zum Ad-       einen mit dem Addierer verbundenen
beweg- dieren des vertikalen Bildverbesserungssignals     baron Abgriff
besitzt. und des horizontalen Bildverbesserungssignals und zur Erzeugung
eines zusammengesetzten      7. Femsehkamera, die sine Bildverbesserungs-
Bildverbesserungssignals, und             40       schaltung nach elnem der
vorhergehenden An- sine zwelte Addiereinrichtung (21G, 21R,        sprlche
aufweist. 21B) zurn Addleren des zusammengesetzten Bildverbesserungssignals
zu dem .ersten, zwei- ten bzw. dritten Farbsignal. 46 2.
Bildverbesserungsschaltung nach Anspruch 1, bei der das erste Farbsignal
das GrOnsignal, das zweite Farbsignal das Rotsignal und das dritte
Farbsignal das Blausignal ist. 50 3. Bildverbesserungsschaltung nach
Anspruch 2, bei der die Bildelemente des Bildsensors zur Erzeugung des
Grlnsignals in verlikaler Rich- tung relativ zu den korrespondierenden
Bild- elementen der anderen Bildsensoren um elnen   65 Teilungsabstand
versetzt sind. 4. Bildverbesserungsachaltung nach Anspruch 3, 7    


