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apparatus similar to the preamble of claim 1. According to the present
invention there is This invention relates to colour graphics data  provided
a computer colour graphics data process- essing apparatus, and to methods
of process-    ing apparatus in which an incoming analog colour ing
computer graphics data.                       5   video signal from an
external source is digitally Selecting the colours of a picture to be dis-
processed to form and display a corresponding played using computer
graphics techniques is an    video Image, said data processing apparatus
com- important task in the computer graphics field. This  prising: becomes
even more important when a video image     an analog-to-digital (AID)
converter for converting derived from a video signal source, such as a
video  1o  an input analog colour video signal to a digital tape recorder
or video disc player, is first stored In  colour video signal; a memory and
then subsequently displayed as a      a first memory supplied with said
digital colour still picture using computer graphics techniques.  video
signal and for storing a desired one-picture Generally, the video signal
image is processed     portion thereof; using computer graphics techniques
and such pro-  15  a video display apparatus for displaying an analog
cessed image data are stored in a memory. It is    colour video signal
derived by a digital-to-analog known to obtain such computer display of a
still   (D/A) converter from said digital colour video signal picture using
a so-called colour palette that con-  from said A/D converter; a fixed, and
usually limited, number of colours  counting means in a microcomputer for
sequen- used in the display of the colour picture. The   20  tially reading
digital colour video data stored in said colour palette is really a digital
memory unit that  first memory thereby to calculate appearance fre- retains
a limited number of colours used in gen-   quencies of pixel colour data;
erating the display. The colours available in the  colour determining means
responsive to the fre- colour palette are defined and fixed therein in ad-
quencies of appearance of  said colour data for vance and typically there
is only a limited number  25  selecting a predetermined number of colours
hav- of colours, for example, sixteen.                  ing higher
frequencies of appearance; and In previously proposed colour graphics data
a colour palette for converting the colour data from processing systems,
the colours that can be used   said colour determining means to output
colour to display the picture may be selected from a      data that are
closest to said predetermined number relatively large number of colours
that are available  30  of colours having higher frequencies of appear-
independently. In that case, the colours are se-   ance; lected for use by
the operator or user who visually  whereby the colour data of respective
pixels are checks the original picture being displayed on the  assigned to
desired colours defined by said colour monitor and then selects colours to
be used to     palette and are output by said colour palette and make up
the colour palette for display of the still  35  displayed on said video
display apparatus through picture using the computer graphics. That is, a
said D/A converter, resulting in production of a time-consuming operation
must occur in which the   computer graphics Image similar to the original
computer graphics operator selects the defined col-  picture image; ours
for the colour palette by visual/manual means.  characterized by: Then,
when the user or operator wishes to  4o  a cursor provided in said
microcomputer, for deter- produce a computer graphics colour picture that
is  mining one desired area of a picture when said substantially the same
as the original picture sup-  output digital video signal from said A/D
converter plied from the video signal source, it is frequently  is
displayed by said video display apparatus; and quite difficult to reproduce
the desired colours   a switch for selectively supplying to said D/A con-
faithfully using only the sixteen predetermined,  45  verter outputs from
said A/D converter and from fixed colours that have been selected in
advance.  said first memory, or from said colour palette; On the other
hand, with this known method of    whereby an area that the user wishes to
emphasize selecting and specifying the sixteen colours that  in the picture
on the video display apparatus is are available for use in the colour
palette, it is  designated by said cursor and said counting possible to
reproduce a picture having colours rela-  50  means sequentially reads said
digital colour video tively close to the original picture by defining the
stored in said first memory and corresponding to colour palette several
times. This repetitive method  said area of said picture on said video
display is labourious for the operator, and it has proved  apparatus
designated by said cursor. quite difficult for the operator to select the
optimum  The invention will now be described with refer- sixteen colours to
define the colour palette.  55  ence to the accompanying drawings,
throughout European patent specification EP-A2-0 159 691   which like parts
are referred to by like references, (Article 54(3) EPC) and 'Computer
Graphics', vol.  and in which: 16, no. 3, July 1982, pages 297 to 307
disclose       Figure 1 is a schematic in block diagram form of 2    



3                 EP0183539B1                       4 an embodiment of
computer graphics data pro-    computer graphics system can be obtained
from a cessing apparatus according to the present in-  video signal source
2, such as a video tape re- vention;
corder or video disc player or video camera. The Figure 2 is a
representation of an 8-bit data   analog video signal produced by the video
source word that forms a picture element of a colour   5   2 is fed to a
video processor circuit 3, which graphics display;
includes an A/D converter 31, that converts the Figure 3 is a
representation of a video monitor  input analog video signal to a digital
video signal. screen formed of 8-bit picture elements;        This digital
video signal from the A/D converter 31 Figure 4 is a pictorial
representation of a video  is fed to a memory 32 that has a capacity to
store monitor screen formed of 4-bit picture elements;  10o  only one
field, that is, one picture of the digital Figures 5A to 5D are pictorial
representations of  video signal produced from the A/D converter 31. a
cathode ray tube having graphic information   The video processor circuit 3
is in data commu- displayed thereon;                              nication
with the microcomputer 1 by means of the Figure 6 is a graphical
representation of the   bi-directional data bus 18 that Is connected to the
frequency of appearance of various, non-speci-  15  VO port 15. The video
processor circuit 3 is also fied colours in colour graphics data;
connected to the microcomputer 1 by a selector Figure 7 is a flow chart
showing a method of    switch 33 that has one fixed terminal connected to
determining colours to be selected for a colour  an output of the colour
palette 17. The switch 33 palette employed in the system of Figure 1; and
operates selectively to switch between the digital Figure 8 is a graphical
representation of a colour  2o  video signal fed by the A/D converter 31
connected converter for use in converting colour data used  to the other
fixed terminal thereof and the digital in a colour palette employed in the
system of   video signal, which is produced by the microcom- Figure 1.
puter 1. The selected connection of the switch 33 Figure 1 schematically
illustrates an overall as-  is under command of a keyboard (not shown) of
sembly of an embodiment of colour graphics data  25  the microcomputer 1
and the switch 33 connects processing apparatus according to the present
in-  the selected signal to a D/A converter 34 and, vention, in which a
microcomputer 1 includes a    thence, to the monitor/receiver 4 for visual
display. central processing unit (CPU) 10 and a random     The
monitor/receiver 4 can be a conventional cath- access memory (RAM) 12, as
is typically the case  ode ray tube (CRT) display. As a further system in
such microcomputing apparatus. In the micro-  30  peripheral, a floppy disc
memory 5 is provided that computer 1, a video random  access memory
is connected to the I/O port 16 by the data bus 19. (VRAM) 13 is provided
to store video data, and it is  The floppy disc memory 5 is operated as a
video in data communication with the CPU 10 by means    RAM similar to the
VRAM 13 but, of course, has a of a bi-directional input/output (I/O) data
bus 14.  greater memory capacity. The elements located separate and apart
from the   35  In operation of the graphics colour data pro- microcomputer
1, that Is, the peripheral apparatus,  cessing apparatus shown in Figure 1,
as the repro- are connected to the microcomputer 1 through      duced
signal from the video source 2, which may input/output (I/O) ports 15 and
16, which comprise  comprise a video tape recorder, is supplied to the
buffers, and are also in data communication with  video processor circuit
3, each picture element the other elements of the microcomputer 1 by   4o
hereinafter referred to as a pixel, is converted to an means of the data
bus 14. The video data that are  8-bit colour data word by the A/D
converter 31. As stored in the VRAM 13 may be supplied through a   shown
clearly in Figure 2, in that 8-bit word format, colour palette 17 to a
video monitor/receiver 4 as  the colour data comprises the well-known RGB
colour graphics data. That is, the system provides  signal, that is, the
colour data are divided into red, for monitoring the processed colour image
by read-  45  green and blue segments, in which the red data ing the colour
data from the colour palette 17 using  segment is formed of three bits, the
green data the image data stored in the VRAM 13 as address   segment is
formed of three bits, and the blue data data. As will be described below,
the colour palette  segment is formed of two bits. This digitized video 17
provides sixteen possible colours for display,  signal, arranged such that
each picture element which can be selected from 4096 [err] colours and,  50
forms an 8-bit data word, is fed from the A/D thus, the colour graphics
display is formed of these  converter 31 to one fixed terminal of the
switch 33 sixteen selected colours. As is known, unlike con-  and, in the
switch position shown in Figure 1, the ventional television signals, there
is a limit to the  digitally converted video signal is fed back to the
digital field available for each word and typically in  D/A converter 34 to
be reconverted to the original such computer graphics only enough digital
stor-  55  analog signal and fed to the monitor/receiver 4 for age space
for sixteen different colours is available  visual display. This then is
the original picture that in the colour palette.
is ultimately to be displayed utilizing the colour The video image to be
reproduced using this    graphics data processing apparatus. 3    



5                EP0183539B1                        6 In addition to
supplying the digital video signal  is functionally able to select and use
sixteen de- from the A/D converter 31 to a fixed terminal of the  sired
colours from a much larger number of colours switch 33, this signal is also
supplied to the input  that are typically available, for example, 4096
[err] The memory 32, whereby a signal corresponding   colours, colour
reproduction corresponding closely to one picture at a predetermined time
point, that   5   to the original can be made. In this particular is, a
video signal comprising one field of the signal  embodiment, In order to
represent, in pleasing and being displayed on the monitor/receiver 4, is
writ-  delicate fashion, the colours of the principal or ten into the
memory 32 in response to a suitable  important portions of the original
picture, the colour write command issued by the microcomputer 1 and
graphics data processing apparatus automatically fed thereto on a control
line 20 by the data bus 18.  10  defines the sixteen colours that are used
in the The generation of such write commands by a        colour palette 17.
microcomputer are, of course, well known.            The method utilized
for defining the contents of In response to a further command from the
the colour palette 17 will now be described with microcomputer 1, the
single field of the video sig-  reference to Figures 5 to 7. More
specifically, Fig- nal stored in the memory 32 will ultimately be   15
ures 5A to 5D are pictorial representations used in processed and converted
to colour picture data    explaining one method for defining the contents
of formed of the sixteen colours that are defined by  the colour palette
17, and In that regard, Figure 7 is the colour palette 17, as will be
described below.  a flow chart Illustrating a method that could be
[err]sequently, these colour picture data, as con-  followed by the
microcomputer 1 or by a discrete verted through the operation of the colour
palette  20  component system to define such colour palette 17, are
transferred back to be stored in the floppy  contents. Referring then to
Figure 7, initially when disc of the floppy disc memory 5, and such trans-
the colour palette defining method is commenced fer can take place under
supervision of the CPU 10  the digital signal from the A/D converter 31 is
first in known fashion. The colour picture data that were  passed through
the switch 33, reconverted back stored in the memory 32 are retained until
the  25  into the analog signal by the D/A converter 34 and contents
thereof are commanded to be rewritten by  displayed on the receiver/monitor
4 as the original the next write command from the microcomputer 1.
picture. This displayed original picture is the one in The graphic data
that will be formed by the    Figure 3 that includes many more pixels, as
com- microcomputer 1 can be selectively supplied by    pared with the
picture that will ultimately be pro- actuation of the switch 33 to the
monitor/receiver 4   3o  duced by the microcomputer 1. The step of dis- for
display thereon In place of the original video  playing the original
picture is shown at 101 in the picture as first processed by the A/D
converter 31.  flow chart of Figure 7. A cursor is then displayed Of
course, the picture formed by the microcom-    on the original picture of
the monitor/receiver 4 of puter 1 can always be displayed on any other
Figure 1, and the cursor is shown as a rectangle 37 cathode ray tube
display, not only on a monitor as  35  in Figures 5A to 5C. The cursor is
generated and shown in Figure 1.                                displayed
at step 102 and, in this method, the As depicted in Figure 2, the original
picture  cursor 37 is selected to enclose a portion of the presented by the
digital video signal produced by  picture comprising sixteen by twenty-five
pixels. the   A/D converter 31, and displayed on the video    Movement of
the cursor 37 can be accomplished screen of the monitor/receiver 4, is
formed of a   4o  using known computer graphic techniques, and in plurality
of elements such that each picture ele-  this embodiment the next step 103
is to determine ment (pixel) 35 is formed of eight bits. As shown In
whether the original position of the cursor 37 Figure 3, these pixels are
arranged in a row/column  should be altered. This is a decision made by the
format, such that there are 448 pixels in each row  user operating the
keyboard (not shown) of the and 242 pixels in each column, for the picture
45  microcomputer 1 to determine whether the actual derived from the video
source 2. On the other     location of the cursor 37 is to be moved. Of
course, hand, a picture formed on the receiver/monitor 4  what is really
taking place is that the addresses derived from the microcomputer 1 will
have a dif-  within the area encircled by the cursor 37 on the ferent
number of pixels in which each pixel is    screen of the monitor/receiver
4, which correspond formed of four bits, In place of the eight bits, and a
5o  to addresses in the memory 32, are specified and, different number of
pixels will then make up the  thus, the information contained within the
cursor 37 video screen. As seen in Figure 4, there are 320  is made
available by knowing the respective ad- pixels in each row and 200 pixels
in each column.  dresses. Thus, the picture formed by the microcomputer 1
As the next step, the user operates the key- will necessarily be more
coarse than the original  55  board (not shown) on the microcomputer 1 to
bring picture formed by only the A/D and D/A converters  the cursor 37 to
the location on the colour picture 31 and 34, and derived from the video
source 2.  that the user wishes to emphasize, for example, In this
situation, because the microcomputer 1  skin tones or hair colour in the
images represented 4    



7                 EP0183539B1                       8 in Figures 5A to 5C.
This cursor movement is seen  microcomputer 1. It is understood, of course,
that to take place in steps 103 and 104 of the method  the term keyboard is
used to include a joystick or shown in Figure 7 in which, more
particularly, at  other device capable of being manipulated to The step 103
it is determined whether the cursor 37  change the position of the cursor
37 on the screen, is to be moved or not, and when the present   5   and
that what really is taking place is that the position of the cursor 37 is
different from the de-  addresses relative to the memory 32 are being sired
position, the coordinates of the displayed  moved rather than the data
being taken from the cursor 37 are then altered as represented in the
screen itself. In any event, at step 109, if it is step 104 and the cursor
37 is once again displayed  determined that the cursor 37 is to be moved to
in the step 102. On the other hand, if the cursor 37  10  another position
and the routine goes back to the is in a desired position as determined by
the oper-  step 104 in which the coordinates of the cursor 37 ator, the
routine represented in Figure 7 moves to  appearing on the screen are
changed, and the the next step 105.                                cursor
37 is displayed in its newly specified posi- Then, the colour data of each
pixel of the     tion. plurality of pixels, which in this case is 400
pixels  15  For example, as represented in Figures 5A to contained within
the area encircled by the cursor  5D, the cursor 37 is moved on a depiction
of a 37, are read out from the memory 32 and latched   human face from a
position corresponding to the into the microcomputer 1, and when the colour
person's hair, as in Figure 5A, to the position of the data of the entire
400 pixels have been latched Into  person's cheek, as in Figure 5B.
Thereafter, the the microcomputer 1, the appearance frequency of  20  steps
102 to 107, as explained above, are executed each colour is calculated, as
represented in step  and once again the accumulated appearance fre- 106.
Such appearance frequency or frequency of    quencies of the respective
colours are calculated occurrence is diagrammatically represented for one
and again the sixteen desired colours having the case in Figure 6, in which
the appearance fre-    sixteen sequential highest frequency appearances
quency distribution of the 256 colours available is  25  are selected.
shown. The 256 colours available are derived from    When the cursor 37 is
arranged as is shown in the 8-bit words that were shown in Figure 2. This
Figures 5A to 5C, then sixteen colours are initially type of frequency
distribution representation, such  selected for the colour palette 17 based
on the as shown in Figure 6, is commonly referred to as a  colour of the
hair, as seen in Figure 5A, then histogram.
30  sixteen colours are selected on the basis of the Continuing then in
Figure 7, the present ap-   skin tones as seen in Figure 5B, and then
sixteen pearance frequencies are accumulated at step 107,  colours are
selected based on the eye colour as to obtain the appearance frequencies of
the colours  seen in Figure 5C. If a further step of cursor that have been
determined up until now, and the   movement as determined in the step 109
is pro- routine sequentially selects the desired sixteen col-  35  vided
between the steps 107 and 108 In the routine ours from the accumulated
frequency colours that  shown In Figure 7, sixteen colours would not nec-
have the highest numbers of appearance in step    essarily be selected at
each position of the cursor 108. In this embodiment, the initial value of
the  37 but the appearance frequencies of the respec- appearance
frequencies is set at zero for each   tive colours are determined based on
colour in- colour, and the appearance frequency of each col-  40  formation
from the plurality of important portions our is then sequentially
accumulated anew each    designated by the cursor 37, such as the three
time the specified area (400 pixels) is changed or  shown in Figures 5A to
5C, and the sixteen colours moved by movement of the cursor 37. The accu-
of the colour palette 17 are then immediately se- mulation of the
appearance frequencies can be     lected. accumulated for all 256 (28)
colours or from the   45  After sixteen colours have been selected based
appearance frequencies of only thirty-two colours  on the colours of the
important portions designated based on the next previous sixteen colours
and the  by locations of the cursor 37 as described above, present sixteen
colours. In that case, in practice  the colours on the colour palette 17
corresponding there will be less than thirty-two colours because  to the
sixteen colours, which are formed as 4-bit some of the colours will
overlap. In this way, it is  50  colour data words, are selected from the
previously substantially assured that the desired sixteen col-  prepared
4096 colours that are available based on ours will be selected from the
higher appearance  12-bit colour data words, in accordance with a
frequencies of all of the 256 colours.            conversion table. Such
conversion table is required If it does not appear to the user that a
colour  to convert the 8-bit words to the 12-bit words and, picture close
to the original picture can be pro-  55  upon performing such conversion in
step 110, the duced using the sixteen colours selected so far, the  colour
palette colours are defined. In other words, user must move the cursor 37
to a different posi-  based upon the steps performed in accordance tion by
operating the keyboard (not shown) of the  with the routine of Figure 7
described above, six- 5    



9                EP0183539B1                        10 teen colours are
first selected from an available  colour selection data are converted to
the colour 256 colours formed of 8-bit colour data words and  data of
twelve bits, and each dot is assigned a then sixteen colours are selected
that respectively  colour. Then, the displayed computer graphics is
RESspond to the colours closest to the desired  compared by the user with
the original picture colours from 4096 colours formed of 12-bit words,   5
image by changing over the switch 33, typically by in this way, the
selected sixteen colours are de-  operating the keyboard (not shown) of the
micro- fined as the colour palette 17. Such sixteen colours  computer 1. If
the user is not satisfied with the as defined In this fashion are stored in
the floppy  selected colours, the definition of the colour palette disc
memory 5 under control of the CPU 1 by       17 is once again carried out.
More particularly, the transferring through the I/O port 16 and data bus
10  steps 101 to 110 are repeated, and the subse- 19.
quently generated computer graphics is displayed After the colour palette
17 has been defined as  once again on the monitor/receiver 4 by execution
described above, the method then proceeds to      of the steps 11l and 112.
The decision as to generate the desired computer graphics as repre-
whether the colour image produced following the sented in step 111. In this
operation, a correspond-  15  computer graphic techniques is satisfactory
is re- ing relationship is selected between the colours of  presented by
the decision of the step 113 in the the picture stored in the memory 32 and
the six-  routine of Figure 7. Once the user is satisfied with teen colours
that have now been calculated for the  the colour selected by the colour
palette 17, the [err] palette 17. Figure 8 is a graphical repre-   routine
required to define the colour palette 17 sentation of the corresponding
relationship between   20  terminates. the various colours and, referring
to Figure 8, the  In the event that there are some colours from colour data
are shown at 100 as comprising 256 8-  the sixteen defined colours which
the user does not bit colour data words, [err] to C256, from which the
wish to use, these may be specified. To accom- colour data of the picture
from the memory 32 can  modate this, when the user switches between the be
selected. The colour palette 17 is represented   25  actual  video  image
displayed   on  the at 200 and the various selected sixteen colours are
monitor/receiver 4 and the computer graphics im- shown arranged from [err]
to [err]. In this case, as     age displayed on the monitor/receiver 4 by
the represented by the solid brackets and arrows in   microcomputer 1, the
user can specify the colours Figure 8, the sixteen colours forming the
colour  which are desired not to be displayed by identify- palette 17
represented at 200 are selected from the   30  ing them by letters such as
A, B, and C, which are 256 colours such that colour [err] is assigned to,
for  displayed together with all of the sixteen selected example, the data
words C1 to C16, the colour [err]  colours at a lower edge portion 41 of
the screen of is assigned to the data words C17 to C32, and so  the
monitor/receiver 4, as represented in Figure on down through the 256
colours available. In ac-  5D. For example, if the colour [err] in Figure 8
is to cordance with this conversion table represented in  35  be inhibited,
a corresponding relationship between Figure 8, the colours [err] to [err]
are selected for the  the remaining fifteen colours on the colour palette
respective dots or picture elements making up the  17 and the colours of
the memory 32 is then picture from the memory 32.
recalculated leaving out all of the colours that After a colour
corresponding to every dot or   would typically be contained with [err].
The deletion picture element of the picture retained within the   4o  of
the colour [err] is represented by the crossed memory 32 has been selected,
the transfer com-    dashed lines in Figure 8. The recalculated relation-
mand for transferring the picture of one field re-  ships are then shown by
the dashed brackets and tained within the memory 32 to the microcomputer
arrows connecting the colour data 100 with the 1 is executed so that, in
accordance with the con-  colour palette 200, and in which it is seen that
the version table represented in Figure 8, the colour of  45  colour data
words C17 to C32 that had previously each pixel of the picture displayed by
the micro-  been made to correspond to the colour (2) is now computer 1 is
assigned a 4-bit data word from one  used by the picture of the memory 32
spread of the sixteen colours and then this 4-bit data is  between the
colours [err] and [err] of the colour written into the floppy disc memory
5. At that point,  palette 200. These are chosen as being those the switch
33 is changed over by operating the  so  colours that are closest to the
colour [err]. Now, in keyboard (not shown) of the microcomputer 1, and
continuing the example, the colour data of C17 to the colour picture formed
by the microcomputer 1,  C24 are made to correspond to the colour [err] and
which is now also stored in the floppy disc memory  the colour data C25 to
C32 are made to cor- 5, is displayed on the monitor/receiver 4 as repre-
respond to the colour [err]. Then, in keeping with the sented in Figure 5D,
having a format shown in  55  conversion table of Figure 8 having
corresponding Figure 4. Such operation is graphically depicted as
relationships as described above, one colour from the step 112 in the
routine in Figure 7. Then, in  the available fifteen colours on a colour
palette Is accordance with the conversion table, the 4-it    selected for
each dot of the picture from the mem- 6    



11                 EP 0 183 539 B1                    12 ory 32 when a
colour graphic is to be displayed on      colour video signal and for
storing a desired the monitor/receiver 4.
one-picture portion thereof; The colour to be excluded from the display
a video display apparatus (4) for displaying an need not be limited to a
single colour and, thus,      analog colour video signal derived by a
digital- when it is desired to inhibit n colours (where n is   5  to-analog
(D/A) converter (34) from said digital greater than 1). then the colours of
the colour         colour video signal from said A/D converter palette 17
equal to (16-n) are used and a new           (31); corresponding
relationship between the (16-n) col-      counting means in a microcomputer
(1) for ours and the 256 colours provided by the picture
sequentially reading digital colour video data stored in the memory 32 is
recalculated. In this  10   stored in said first memory (32) thereby to
fashion, the conversion table graphically represent-    calculate
appearance frequencies of pixel col- ed in Figure 8 is renewed.
Accordingly, when the        our data; user specifies an undesired colour
in the already       colour determining means responsive to the defined
colour palette 17 and inhibits the use of       frequencies of appearance
of said colour data such undesired colour, the computer graphic is  15
for selecting a predetermined number of col- formed by colours other than
the inhibited colour.      ours having higher frequencies of appearance;
For example, it is possible for the user to use only    and warm colours to
make a computer graphic with the        a colour palette (17) for
converting the colour colours closest to the colour of the original picture
data from said colour determining means to selected only from warm colours
by inhibiting all  20   output colour data that are closest to said use of
cool colours. Accordingly, the user can          predetermined number of
colours having high- easily generate computer graphics having the de-
er frequencies of appearance; sired hue.
whereby the colour data of respective pixels With the method described
above, when the            are assigned to desired colours defined by user
desires to generate a computer graphics hav-  25   said colour palette (17)
and are output by said ing colours close to those of the original picture,
a   colour palette (17) and displayed on said video colour palette can be
defined based upon the col-       display apparatus (4) through said D/A
con- our of an important portion of the original picture,    verter (34),
resulting in production of a com- whereby a computer graphic more faithful
to the         puter graphics image similar to the original original
picture can easily be generated.      30       picture image; Furthermore,
because it is not necessary for        characterized by: the user to define
the colour palette each time, but    a cursor (37) provided In said
microcomputer only to specify the important portion of the picture    (1),
for determining one desired area of a pic- by using the cursor, then such
defining is per-         ture when said output digital video signal from
formed easily. Also, if a number n of unnecessary   35 said A/D converter
(31) is displayed by said colours of a total of N colours on the colour
palette   video display apparatus (4); and are specified, then a conversion
table for convert-     a switch (33) for selectively supplying to said ing
the M colours used in the original picture to the   D/A converter (34)
outputs from said A/D con- colour palette colours, where M Is greater than
N,      verter (31) and from said first memory (32), or is formed into a
conversion table for converting M   40  from said colour palette (17);
colours to (N-n) colours, whereby the computer          whereby an area
that the user wishes to em- graphics is formed only of the (N-n) colours.
In this   phasize in the picture on the video display fashion, the user
can, for example, obtain a com-      apparatus (4) is designated by said
cursor (37) puter graphics made only of warm colours or only        and
said counting means sequentially reads of cool colours, as desired, with
relative ease.  45    said digital colour video stored in said first memory
(32) and corresponding to said area of Claims
said picture on said video display apparatus (4) designated by said cursor
(37). 1. A computer colour graphics data processing apparatus in which an
incoming analog colour  so  2. Apparatus according to claim 1 further com-
video signal from an external source (2) is         prising cursor
generating means for selecting a digitally processed to form and display a
cor-      predetermined portion of a video screen of responding video
image, said data processing        said video display apparatus (4).
apparatus comprising: an analog-to-digital (A/D) converter (31) for  55 3.
Apparatus according to claim 2 wherein said converting an input analog
colour video signal      cursor generating means generates a rectan- to a
digital colour video signal;                   gularly shaped cursor (37)
surrounding said a first memory (32) supplied with said digital
desired area. 7    



11                 EP 0183 539 B1                    12 ory 32 when a
colour graphic is to be displayed on     colour video signal and for
storing a desired the monitor/receiver 4.
one-picture portion thereof; The colour to be excluded from the display
a video display apparatus (4) for displaying an need not be limited to a
single colour and, thus,      analog colour video signal derived by a
digital- when it is desired to inhibit n colours (where n is   5  to-analog
(D/A) converter (34) from said digital greater than 1), then the colours of
the colour        colour video signal from said A/D converter palette 17
equal to (16-n) are used and a new        (31); corresponding relationship
between the (16-n) col-    counting means in a microcomputer (1) for ours
and the 256 colours provided by the picture       sequentially reading
digital colour video data stored in the memory 32 is recalculated. In this
10  stored in said first memory (32) thereby to fashion, the conversion
table graphically represent-   calculate appearance frequencies of pixel
col- ed in Figure 8 is renewed. Accordingly, when the       our data; user
specifies an undesired colour in the already      colour determining means
responsive to the defined colour palette 17 and inhibits the use of
frequencies of appearance of said colour data such undesired colour, the
computer graphic is  15    for selecting a predetermined number of col-
formed by colours other than the inhibited colour.     ours having higher
frequencies of appearance; For example, it is possible for the user to use
only   and warm colours to make a computer graphic with the       a colour
palette (17) for converting the colour colours closest to the colour of the
original picture  data from said colour determining means to selected only
from warm colours by inhibiting all  20  output colour data that are
closest to said use of cool colours. Accordingly, the user can
predetermined number of colours having high- easily generate computer
graphics having the de-       er frequencies of appearance; sired hue.
whereby the colour data of respective pixels With the method described
above, when the          are assigned to desired colours defined by user
desires to generate a computer graphics hav-  25  said colour palette (17)
and are output by said ing colours close to those of the original picture,
a  colour palette (17) and displayed on said video colour palette can be
defined based upon the col-      display apparatus (4) through said D/A
con- our of an important portion of the original picture,   verter (34),
resulting In production of a com- whereby a computer graphic more faithful
to the        puter graphics image similar to the original original picture
can easily be generated.     30       picture image; Furthermore, because
it is not necessary for       characterized by: the user to define the
colour palette each time, but   a cursor (37) provided in said
microcomputer only to specify the important portion of the picture   (1),
for determining one desired area of a pic- by using the cursor, then such
defining is per-       ture when said output digital video signal from
formed easily. Also, if a number n of unnecessary   35  said A/D converter
(31) is displayed by said colours of a total of N colours on the colour
palette  video display apparatus (4); and are specified, then a conversion
table for convert-    a switch (33) for selectively supplying to said ing
the M colours used in the original picture to the  D/A converter (34)
outputs from said A/D con- colour palette colours, where M is greater than
N,     verter (31) and from said first memory (32), or is formed into a
conversion table for converting M   40  from said colour palette (17);
colours to (N-n) colours, whereby the computer         whereby an area that
the user wishes to em- graphics is formed only of the (N-n) colours. In
this  phasize in the picture on the video display fashion, the user can,
for example, obtain a com-      apparatus (4) is designated by said cursor
(37) puter graphics made only of warm colours or only       and said
counting means sequentially reads of cool colours, as desired, with
relative ease.  45   said digital colour video stored in said first memory
(32) and corresponding to said area of Claims
said picture on said video display apparatus (4) designated by said cursor
(37). 1. A computer colour graphics data processing apparatus in which an
incoming analog colour  50 2. Apparatus according to claim 1 further com-
video signal from an external source (2) is        prising cursor
generating means for selecting a digitally processed to form and display a
cor-  -   predetermined portion of a video screen of responding video
image, said data processing       said video display apparatus (4).
apparatus comprising: an analog-to-digital (A/D) converter (31) for  55   3
Apparatus according to claim 2 wherein said converting an input analog
colour video signal     cursor generating means generates a rectan- to a
digital colour video signal;                  gularly shaped cursor (37)
surrounding said a first memory (32) supplied with said digital     desired
area. 7    
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according to claim 3 wherein said         d'une source externe (2) est
traite numerique- counting means counts appearance frequen-          ment
pour former et visualiser une image vi- cies of colour data by accumulating
picture        d~o correspondante, le dit appareil de traite- i.j elements
within said desired area.                 ment de donnees comprenant: 5
un convertisseur analogique- num6rique S. Apparatus according to any one of
the preced-       (31) pour convertir un signal video couleur Ing claims
wherein the colour data of said         analoglque dentrde en un signal
vidco couleur digital video signal from said A/D converter       numerique;
(31) are formed of eight bits.                         une premibre m6moire
(32) aliment6e avec 10     ledit signal vidco couleur num6rique et pour 6.
Apparatus according to claim 5 wherein said 8-      stocker une partie dans
I'image; bit colour data have three bits assigned to red,       un appareil
de visualisation video (4) pour three bits assigned to green, and two bits
visualiser un signal vid~o couleur analogique assigned to blue.
provenant d'un convertisseur num6rique- ana- 15     loglque (34) a l'alde
du signal video couleur 7. Apparatus according to any one of the preced-
num6rique  provenant  dudit  convertisseur Ing claims wherein each display
colour of said     analogique- numerique (31); colour palette (17) is
defined by four bits.           des moyens de comptage dans un micro-
ordinateur (1) pour lire s6quentiellement les 8  Apparatus according to any
one of the preced-   20  donnees viddo couleur numeriques stock6es ing
claims wherein said colour palette (17) is     dans ladite premiere m6moire
(32) de fagon a capable of selecting sixteen display colours       calculer
les frequences d'apparition des don- from 4096 colours.
nees de couleur de pixel; des moyens de determination de couleurs 9.
Apparatus according to any one of the preced-  2S   sensibles aux
frdquences d'apparition desdites ing claims wherein said colour determining
donnees couleur pour sdlectlonner un nombre means is arranged to select
sixteen colours        predetermrin de couleurs ayant los plus gran- having
higher frequencies of appearance.           des fr6quences d'apparition ;
et, une palette de couleurs (17) pour convertir 10. Apparatus according to
claim 9 wherein said  3o    les donn6es de couleur provenant desdits
sixteen colours are each defined by four bits.     moyens de determination
de couleurs pour fournir en sortie des donn6es de couleur qui 11. Apparatus
according to any one of the preced-      sont les plus proches dudit nombre
pr~ddter- ing claims further comprising display inhibiting   mIn6 de
couleurs ayant la plus haute fr6quen- means for Inhibiting the display of a
colour  35   ce d'apparition; specified by said display inhibiting means
from        dans lequel les donndes de couleur des said colour palette
(17).                          pixels respectifs sont assignees aux
couleurs d6sir6es d6finles par ladite palette des cou- 12. Apparatus
according to claim 11 wherein said      leurs (17) et sont foumies en
sortie par ladite display inhibiting means Includes a warm col-  40
palette des couleurs (17) et visualls~es sur our table and a cool colour
table, whereby said    ledit apparell de visualisation vid6o (4) par ledit
colour picture can selectively be displayed us-    convertisseur num6rique-
analogique (34), re- ing only warm colours or only cool colours.
sultant en la production d'une image pour sta- tion graphique semblable a
image de visuali- 13. Apparatus according to any one of the preced-  45
sation iniftale; ing claims further comprising an external mem-
caracterise par: ory (5) for storing said colour data of said           un
curseur (37) prodult par iedit micro- digital video signal.
ordinateur (1), pour determiner une zone disi- r~e d'une image quand ledit
signal video nu- 14. Apparatus according to claim 13 wherein said  so
merique de sortie provenant dudit convertis- external memory (5) comprises
a floppy disc        sour analogique num~rique (31) est visualise magnetic
memory (5).                               par ledit apparell de
visualisation video (4) ; et un commutateur (33) pour alimenter s~lec-
RevendIcatlons                                        tivement ledit
convertisseur numerique- analo- 55      gique (34) par les sorties
provenant dudit 1. Appareil de traitement de donndes pour station
convertisseur analogique- num~rique (31) et graphique couleurs dans loquel,
un signal vi-      provenant de ladite premiere m6moire (32), ou ddo
couleur analogique entrant provenant           provenant de ladite palette
de couleurs (17); 8
111111111111111111111111111111111    
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zone que l'utilisateur    par des mots 4 bits. souhaite renforcer dans
l'image sur lappareil de visualisation vid6o (4) soit d6signee par  11.
Appareil selon l'une quelconque des revendi- ledit curseur (37) et en ce
quo lesdits moyens    cations prec6dentes, comprenant de plus des de
comptage lisent sequentiellement lesdites   5  moyens Inhibiteurs
d'afflchage pour inhlber donn~es video couleur num6riques stock6es
I'afflchage d'une couleur specifi6e par lesdits dans ladite premibre
m6moire (32) et corres-      moyens inhibiteurs d'affichage dans ladite pa-
pondant a ladite zone de ladite image sur ledit  lette des couieurs (17).
appareil de visualisation vid6o (4) ddsign6e par ledit curseur (37).
lO  12. Appareil selon la revendication 11, dans loquel lesdits moyens
inhibiteurs d'affichage compor- 2. Appareil solon la revendication 1
compronant      tent une table de couleurs chaudes et une de plus des
moyens g6nerateurs de curseur        table de couleurs froldes, de fagon &
ce que pour s6lectionner une partle pred6tormin~e        ladite image
couleur pulsse s~lectivement Otre d'un ecran video dudit apparell (4)
d'affichage   15  visualisee seulement avec les couleurs chau- video.
des ou seulement avec les couleurs froides. 3. Appareil solon la
revendication 2, dans lequel  13 Appareil selon l'une quelconque des
revendi- lesdits moyens generateurs de curseur g~nb-       cations
precedentes, comprenant de plus une rent un curseur (37) de farme
rectangulaire  20   m6molre exteme (5) pour stocker lesdites don- entourant
ladite zone d6signee.                   nees couleur dudit signal vid6o
num6rique. 4. Appareil solon la revendication 3, dans lequel  14. Appareil
solon la revendication 13, dans lequel lesdits moyens de comptage comptent
les fre-     ladite m6moire externe (5) comports une dis- quences
d'apparition des donn~es couleur par  25  quette magn6tique souple (5).
accumulation des 6l6ments d'image dans ladi- to zone desir6e.
PatentansprUche 5. Appareil selon l'une quolconque des revendi-   1.
Computer- cations pr6cedentes dans lequel les donnees  30
Farbgraphikdatenverarbeitungsanlage, in der couleur dudit signal vid6o
numerique prove-       eln ankommendes analoges Farbvideosignal nant dudit
convertisseur analogiquenumerique      Wrner externen Quelle (2) digital
verarbeitet (31) sont constitutes par des mots 8 bits.        wird, um ein
entsprechendes Videobild zu for- men und anzuzeigen, wobel die
Datenverarbei- 6. Appareil salon la revendication 5, dans loquol  35
tungsanlage enthalt: lesdites donnees couleur en mots 8 bits ont 3
einen Analog/Digital (A/D)-Umsetzer (31) zur bits assignds au rouge, 3 bits
assignes au vert,  Umsetzung  eines  analogen  Farbvideoein- et 2 bits
assignes au bleu.                       gangssignals in ein digitales
Farbvideosignal; einen ersten Speicher (32), der mit darn digita- 7.
Appareil solon lNune quelconque des revendi-  4o  len Farbvideosignal
gespeist wird, zur Spelche- cations pr6cedentes, dans loquel chaque cou-
rung eines gewanschten Einzelbildteils davon; leur d'affichage de ladite
palette des couleurs   eine Videoanzelgevorrichtung (4) zur Anzeige (17)
est definie par un mot 4 bits.               elnes analogen
Farbvideosignals, das durch ei- non Digital/Analog (D/A)-Umsetzer (34) von
8  Appareil selon l'une quelconque des revendl-  45  dem digitalen
Farbvideosignal von dem AtD- cations precedentes, dans lequel ladite
palette   Umsetzer (31) abgeleitet ist; des couleurs (17) est capable de
s6lectionner     Zihimittel in elnem Mikrocomputer (1) fOr das seize
couleurs d'affichage parmi 4.096 cou-       aufeinanderfolgende Lesen
digitaler Farbvideo- leurs.
daten, die in dem ersten Speicher (32) gespel- so      chert sind, um
dadurch Erscheinungsfrequen- 9. Appareil solon l'une quelconque des
revendi-      zen von Pixel-Farbdaten zu berechnen; cations  pr~c~dentes,
dans lequel lesdits         Farbbestimmungsmittel, die auf die Erschel-
moyens de determination de couleur sont ar-       nungsfrequenzen der
Farbdaten reagieren, um rang~s pour s6lectionner seize couleurs ayant
eine vorherbestimmte Anzahl von Farben aus- les plus hautes frequences
d'apparition.  55      zuwahlen, die h6here Erschelnungsfrequenzen haben;
und 10. Appareil selon la revendication 9, dans loquel   eine Farbpalette
(17) zur Umwandlung der lesdites seize couleurs sont chacune d6finie
Farbdaten der - Farbbestimmungsmittel, um 9
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18 Farbdaten  auszugeben, die der vorherbe-          Farbdaten drei Bits
der Farbe rot, drel Bits der 



stimmten Anzahl von Farben mit h8heren Er-        Farbe grUn und zwei Bits
der Farbe blau zuge- scheinungsfrequenzen am nachsten kommen;
ordnet sind. \> wobei die Farbdaten der entsprechenden Pixel den durch die
Farbpalette (17) definierten ge-   5   7. Anlage nach elnem der
vorhergehenden An- wanschten Farben zugeordnet, durch die Farb-
sprUche, palette (17) ausgegeben und auf der Videoan-      dadurch
gekennzelchnet, daB jede Anzelge- zeigevorrichtung (4) durch den
D/A-Umsetzer       farbe der Farbpalette (17) durch vier Bits be- (34)
angezeigt werden, so daB ein Computer-       stimmt wird. graphikbild
erzeugt wird, das dem Originalbild  10 ahnlich ist,
8. Anlage nach einem der vorhergehenden An- gekennzelchnet durch:
sprUche, einen Zeiger (37), der in dem Mikrocomputer       dadurch
gekennzelchnet, daB die Farbpalette (1) vorgesehen Ist, zur Festlegung
elnes ge-      (17) In der Lage ist, 16 Anzelgefarben aus wUnschten
Bereichs eines Bildes, wenn das  i5     4096 Farben auszuwahlen. digitale
Videoausgangssignal des A/D-Umset- zers (31) durch die
Videoanzeigevorrichtung   9. Anlage nach elnem der vorhergehenden An- (4)
angazeigt wird; und                           sprtiche, l einen Schalter
(33) zur wahlweisen Speisung         dadurch gekennzelchnet, dal das
Farbbe- von Ausgangssignalen von dem A/D-Umsetzer  20     stimmungsmittel
zur Auswahl von 16 Farben (31) und von dem ersten Speicher (32) oder
mit h6heren Erscheinungsfrequenzen einge- von der Farbpalette (17) zu dem
D/A-Umsetzer      reichtet ist. (34), wobei ein Bereich, den der Benutzer
in dem Bild auf der Videoanzeigevorrichtung (4)  10. Anlage nach Anspruch
9, hervorzuheben wUnscht, durch den Zeiger  25       dadurch
gekennzelchnet, daB die 16 Farben (37) festgelegt wird und das Zihimittel
aufein-  jeweils durch vier Bits bestimmt sind. anderfolgend die digitalen
Farbvideodaten liest, die in dem ersten Speicher (32) gespeichert   11.
Anlage nach einem der vorhergehenden An- sind und dem Bereich des Bildes
auf der Vi-       sprUche, deoanzeigevorrichtung (4), der durch den Zei-
30  dadurch gekennzelchnet, dal Anzeigeunter- ger (37) festgelegt ist,
entsprechen.             drUkungsmittel vorgesehen sind zur Unterdrlk- kung
der Anzeige einer Farbe, die von den 2. Anlage nach Anspruch 1,
AnzeigeunterdrUckungsmitteln von der Farbpa- gekennzelchnet durch
Zeigererzeugungsmit-         lette (17) spezifiziert wird. tel zur Auswahl
eines vorherbesbfmmten Be-  36 reichs eines Videoschirms der Vdeoanzeige-
12. Anlage nach Anspruch 11, vorichtung (4).
dadurch gekennzelchnet, dali die Anzeigeun- terdrllckungsmlttel eine warme
Farbtafel und 3. Anlage nach Anspruch 2,                            eine
kalte Farbtafel einschlieflen, wobei das dadurch gekennzelchnet, dal die
Zeigerer-  40     Farbbild wahlweise angezelgt werden kann, in-
zeugungsmittel einen rechtwinklig geformten       dem nur warme Farben oder
nur kalte Farben Zeiger (37) erzeugen, der das gewUnschte Ge-      benutzt
werden. blot umglbt. 13. Anlage nach elnem der vorhergehenden An- 4. Anlage
nach Anspruch 3,                   45      sprUche, dadurch gekennzelchnet,
dal das Zghimittel        dadurch gekennzelchnet, dal sin externer
Erscheinungsfrequenzen von Farbdaten durch        Speicher (5) zur
Speicherung der Farbdaten Anhiufen von Bildelementen in dem  ge-
des digitalen Videosignals vorgesehen ist. wUnschten Gebiet zAhIt. so  14.
Anlage nach Anspruch 13, 5. Anlage nach einem der vorhergehenden An-
dadurch gekennzelchnet, dalB der exteme sprUche,
Speicher (5) einen Floppy-Disk-Magnetspei- dadurch gekennzelchnet, daB die
Farbdaten         cher (5) enthilt. des digitalen Videosignals des
AID-Umsetzers (31) aus acht Bits gebildet werden.      55 6. Anlage nach
Anspruch 5, dadurch gekennzelchnet, daB beiden 8-Bit- 1 0
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