
EP 0 163 863 B1 Description This invention relates to a display controller
for use in terminal equipment for a computer or video machines and
particularly to such a display controller of the type in which animation
pattern images can be 5  displayed on a display screen. There have recently
been proposed a video display controller for a video game machine or the
like by which a combination of an animation pattern image and still pattern
image can be displayed on a display screen. For displaying an animation
pattern formed by, for example, 8 x 8 dots or display elements on the
screen, data representative of the animation pattern image and composed of
a bit pattern of 8 x 8 bits is 10 read from a video RAM and fed to a CRT
display unit. And, the display position of this animation pattern on the
display screen is sequentially shifted to achieve a mobile image. At his
time, a still pattern image is also displayed image. U.S. Patent
US-A-4,243,984 discloses a video display controller of the kind described
above. With the conventional display controller, however, each animation
pattern can be displayed only in one selected 15 color. Thus, it has not
been possible  to display a multi-color animation patterns on the display
screen. Also, with the conventional controller, when two animation patterns
overlap the overlapping portion is displayed in a color of the animation
pattern having a higher priority. Thus, the overlapping condition can not
have been properly expressed on the screen. The conventional video display
controller is so designed as to detect a collision of one animation 20
pattern with another on the screen. This function is very useful for a game
machine in which a collision of an animation pattern such as a cannonball
with another animation pattern such as an airplane has to be detected to
play the game. The conventional video display controller, however, can not
have detected the position on the screen at which the collision occurs, and
therefore a central processing unit controlling the video display
controller has to have obtained the collision position by executing a
program for the detection 25 of the collision position. Furthermore, with
this conventional video display controller, any collisions which occur on
the screen have detected, so that an additional program must be provided
for detecting only the required collisions. EP-A-0 099 188 pertains to the
display of a multiplicity of moving objects on raster scan display during
the play of an electronic video game. The known display controller
comprises memory means for storing 30  animation pattern data which
represent an animation pattern composed of pattern elements each cor-
responding to at least one of display elements on a screen. Furthermore the
memory means store display position data specifying a display position
which is a position on said screen and also store at least two color data
specifying colors corresponding respectively two said pattern element
groups. The display controller further includes display control means which
comprise a reading means for reading said 35  animation pattern data, said
display position and said color data from said memory means and displaying
means for displaying an animation pattern image corresponding to said
animation pattern at said display portion on said screen in said colors in
accordance with said animation pattern data, said display position data and
said color data read from said memory means. The display controller
receives game data from the game during vertical blank periods, the game
data specifying object images and their screen positions 40 desired for the
next display in the sequene of raster scan displays. The controller then
reads color/intensity information for each display pixel out of a permanent
memory at the time the pixel is displayed on the raster scan display
surface. However, with this video display controller each animation pattern
can be displayed only in one selected color. The known video display
controller can not detect the position on the screen at which a collision
occurs. 45     There has also been proposed another video display control
system of which block diagram is shown in FIG. 1. However, this
conventional video display controller is disadvantageous in that the number
of animation pattern images or sprites which can be displayed on one
horizontal scanning line is relatively small (for example, four). This has
much limited a pattern arrangement on the display screen. The reason for
this will now be described with reference to the drawings. 50     A central
processing unit (CPU) 1 shown in FIG. 1 controls this conventional video
display controller 2 to cause selected pattern images to be displayed on a
screen of a CRT display unit 3. A memory 4 stores programs which control
the CPU 1 and provides for work areas for storing data to be processed by
the CPU 1. As shown in FIG. 2, a video RAM (VRAM) 5 comprises a still
pattern table area 5a for storing data representative of dot patterns of
still patterns, a still pattern control table area 5b for storing data 55
representative of the display position of each still pattern, a still
pattern color table area 5c for storing a color code (4 bits) of each still
pattern, an animation pattern table area 5d for storing data representative
of a plurality of animation patterns, and an animation pattern control
table area 5e for storing data representa- tive of the display position of
each animation pattern. The animation pattern table area 5d stores 256 2 



EP 0 163 863 B1 animation pattern data P0, P1, P2 ... P255 each composed of
8 bytes (FIG. 3-(a)). Thus, each of the animation pattern data P0 to P255
represents an animation pattern which is composed of 8 X 8 bits (one
example is shown in FIG. 3-(b)). In this case, bits "1" of each pattern
data represent the foreground of the corresponding animation pattern, while
bits "O" thereof represent the background of the animation pattern. 5  As
shown in FIG. 4-(a), the animation pattern control table area 5e stores 32
tables CO, C1, C3 ... C31 each composed of 4 bytes (FIG. 4-(b)). A name of
a selected animation pattern Pi (I = 0, 1, 2 ... 255) is stored in the
third byte of each animation pattern control table Ck (k = 0, 1 ... 31),
and the column position (X coordinate) and row position (Y coordinate) of
the display position of the animation pattern Pi are stored in the second
byte and first byte of the table Ck, respectively. A color code of the
animation pattern Pi and EC 10  bit are stored in the fourth byte of the
table Ck. As shown in FIG. 5, the display position (X, Y) means that the
number of display elements counting right horizontally from the upper left
end of the display screen representing the origin (0, 0) is X while the
number of display elements counting vertically downwardly from the upper
left end of the screen is Y. This display position (X, Y) represents the
upper left end of the animation pattern Pi displayed on the screen. 15
The display controller 2 will now be described. A timing signal generator 6
produces master clock pulses in accordance with an output of a crystal
oscillator provided therein, and based on these clock pules, horizontal and
vertical synchronization signals SYNC are produced and fed to the CRT
display unit 3. Also, the timing signal generator 6 feeds dot clock pulses
DCP to a clock input terminal of a horizontal counter 7. The horizontal
counter 7 serves to determine 20  the display position of each display
element on the screen in the horizontal direction, and the display position
is shifted by one dot in the right-hand direction each time the contents NH
of the horizontal counter 7 are incremented by one. When the count NH is 0,
the display element at the left end of each scanning line on the screen is
displayed, and when the count NH is 255, the display element at the right
end of each scanning line on the screen is displayed. A horizontal
non-display period is established when the count NH 25  is in the range of
between 256 and 340. Each time the count NH reaches 340, the horizontal
counter 7 feeds a pulse signal HP to a clock input terminal of a vertical
counter 8. The vertical counter 8 serves to determine the display position
of each display element on the screen in the vertical direction, that is to
say, to determine the number of the horizontal scanning line. The
horizontal scanning line is shifted downwardly by one each time the count
NV of the vertical counter 8 is incremented by one. When the count NV is 0,
30  the display elements on the uppermost horizontal scanning line are
displayed. When the count NV is 191, the display elements on the lowermost
horizontal scanning line are displayed. A vertical non-display period is
established when the count NV is in the range of between 192 and 261. An
image data processing circuit 9 is connected to the CPU 1 via an interface
circuit 10 and also to the VRAM 5. The image data processing circuit 9
serves to write data, fed from the CPU 1, into the respective 35  table
areas of the VRAM 5 and also to read the data written into the VRAM 5
therefrom under the control of the CPU 1 to effect various display
controls. More specifically, in the case of the still pattern display, the
image data processing circuit 9 reads from the still pattern control table
area 5b each of the data representative of the names and display positions
of the still patterns and color codes thereof, which are written thereto
during the above-mentioned vertical non-display period, immediately before
the display of 40  the corresponding still pattern on the display screen,
that is to say, that time period corresponding to 8 display elements before
the display of this still pattern, and in accordance with the read data,
the image data processing circuit 9 reads from the still pattern table area
5a the dot data representative of the still pattern to be displayed at this
time and loads the corresponding dot data and color code into a shift
register and a color information register, respectively. And, during the
display period, the bits contained in the shift 45  register are shifted
out one by one, and the color code in the color information register, which
represents a color of the foreground of the still pattern, is fed to a
color palette circuit 11 in accordance with the output of the shift
register. The color palette circuit 1 1 converts each of the color codes
into color data RD, GD and BD representing red, green and blue,
respectively, and a digital-analog converter 12 converts the color data RD,
GD and BD into analog color signals R, G and B, respectively, and feeds
them to the CRT display unit 50 3 to thereby display the display elements
of the still pattern on the screen in the selected color. The display of
each animation pattern is effected by the image data processing circuit 9
and four animation pattern processing circuits 13. More specifically, under
the control of the CPU 1, during the vertical non-display period, the image
data processing circuit 9 sequentially writes into the animation pattern
control table Ck the name data, display position data, color code and EC
bit data of each animation pattern 55  Pi to be displayed in the next
frame. The image data processing circuit 9 sequentially reads and checks
the 



Y coordinates of the animation patterns in the control tables CO to C31
during each horizontal scanning period to determine whether any animation
patterns should be displayed during the next horizontal scanning period,
and loads into a register address data representative of those addresses of
the animation pattern 3    EP 0 163 863 B1 control tables Ck containing
data representative of animation patterns Pi to be displayed next. During
each horizontal non-display period, the data representative of the X
coordinates in those animation pattern control tables Ck designated by the
above address data are loaded respectively to X counters of animation
pattern processing circuits 13. Also, the dot data each representative of a
row of display elements of a respective 5  one of the animation patterns to
be displayed on the next horizontal scanning line are read from the
corresponding addresses of the animation pattern table area 5d, which are
determined by the count NV of the vertical counter 8 and the Y coordinates
in the animation control tables Ck, and are loaded into corresponding
pattern shift registers of the animation pattern processing circuits 13.
Thus, the dot data representative of the display elements of the animation
patterns to be displayed on the next horizontal 10  scanning line and the
data representative of the display start positions X of the display
elements are sequentially stored in the pattern shift registers and X
counters of the animation pattern processing circuits 13. At the same time,
the color code of the foreground of each animation pattern is transferred
from the fourth byte of the animation control table Ck to each animation
pattern processing circuit 13. Then, the next horizontal scanning is
started, and each time the count NH of the horizontal counter 7 is
incremented by 15  one, the count of each X counter is decremented by one.
When the count of each X counter reaches "O", the bits contained in the
corresponding pattern shift register are sequentially shifted out one by
one in synchronization with the count-up of the horizontal counter 7 so
that the dot pattern corresponding to these bits are displayed on the CRT
screen in the selected color. In this case, when "1" signal is outputted
from the pattern shift register, the animation pattern processing circuit
13 feeds the color code to the color 20  palette circuit 11, so that a
display element represented by the "1" signal is displayed on the screen in
a color corresponding to this color code. When the output of the pattern
shift register is "0", the animation pattern processing circuit 13 does not
output the color code but outputs a signal S2 which allows the image data
processing circuit 9 to display a display element of the still image. Thus,
the display elements of the still image are displayed in the positions
corresponding to the background of the animation pattern. 25     With the
above-mentioned conventional display controller, when part of the animation
pattern image is hidden on the left side of the screen, the value of X of
the display position (X, Y) becomes negative. As a result, even when the
count of the X counter is decremented one by one, the count will never
reach 0, so that the proper display position of the animation pattern image
can not be determined. Therefore, to compensate for this, the screen is
shifted left by a predetermined number "m" of display elements (for 30
example, m = 32) to provide an imaginary screen as shown by a broken line
in FIG. 5, and the counting of the X counter is started from the left end
of this imaginary screen so as to shift the position (X, Y) on the
imaginary screen to the position (X - m, Y) on an actual screen, so that
the animation pattern image displayed on the screen is shifted left by "m"
display elements. This is effected by the bit data EC in the animation
pattern control table Ck. More specifically, when the bit data EC is "1",
the count-down of the X 35  counter is started earlier by count "m" to
effect the above operation. With this method, the above- mentioned
disadvantages can be eliminated, but since the count-down of the X counter
must be started earlier by count "m", the data required must be loaded into
the X counter and pattern shift register of each animation pattern
processing circuit 13 before the count-down of the X counter is started.
And, the time available for the loading of the data into the animation
pattern processing circuit 13 during the horizontal 40  non-display period
is much shortened accordingly. For example, when magnifying an animation
pattern of 16 x 16 display elements twice, the pattern image must be
shifted by 32 display elements, in which case more than one thirds of the
horizontal non-display period is used by this shifting, this horizontal
non-display period corresponding to 85 count between count 256 and count
340 of the horizontal counter 7. As a result, the data which can be loaded
into each animation pattern processing circuit 13 is reduced, so that the
45  number of the animation patterns which can be displayed on one
horizontal scanning line is reduced. There have also been proposed display
controllers of the types shown in U. S. Patent Nos. US-A- 4,262,302,
US-A-4,286,320 and US-A-4,374,395, however none of them have overcome the
above-described deficiencies of the conventional controllers. It is
therefore an object of the present invention to provide a video display
controller by which multi- 50  color animation patterns can be displayed on
a screen. It is another object of the present invention to provide a video
display controller by which an 



overlapping portion of animation patterns can be displayed in a color which
is obtained by effecting a certain operation on color codes of the
animation patterns. It is a further object of the present invention to
provide a video display controller by which the position 55 on the screen
at which a collision of one animation pattern with another can be detected.
It is a further object of the present invention to provide a video display
controller in which a collision of one animation pattern with another can
selectively be detected. It is a further object of the present invention to
provide a display controller of the type by which an 4    EP 0 163 863 B1
increased number of animation patterns can be displayed on one horizontal
scanning line of the screen. According to a first aspect of the present
invention there is provided a video display control system for displaying a
video image on a sreen of a video display unit comprising a memory means
for storing first to Nth animation pattern data each representing an
animation pattern composed of a predetermined number of 5  pattern
elements, each of said pattern elements corresponding to at least one of
display elements on said screen, first to Nth display position data which
specify first to Nth display positions, respectively, each of which is a
position on said screen, and first to Nth color data specifying first to
Nth colors, respectively; and display control means which comprises reading
means for reading said first to Nth animation pattern data, said first to
Nth display position data an said first to Nth color data from said memory
means; characterized 10 in that said display control means further
comprises: processing means for receiving said first to Nth animation
pattern data, said first to Nth display position data and said first to Nth
color data read from said memory means and for effecting a logical
operation on said first to Nth animation pattern data, said processing
means comprising first to Nth processing circuits having different priority
levels and outputting said first to Nth color data, respectively operation
means comprising logical operation circuit means for 15 receiving said
first to Nth color data outputted from said processing means and for
producing, when said processing means outputs at least two color data among
said first to Nth color data with respect to same display element on said
screen, a new color data by effecting a logical operation on said at least
two color data for at least two animation patterns to supply the new color
data to said video display unit said operation means comprising a priority
circuit means for selectively supplying color data outputted from one 20
having the highest priority among the processing circuits corresponding to
said at least two color data as said new color data. According to a second
aspect of the present invention there is provided a video display control
system for displaying a video image on a screen of a video display unit
comprising a memory means for storing first to Nth animation pattern data
each representing an animation pattern composed of  a predetermined 25
number of pattern elements, each of said pattern elements corresponding to
at least one of said display elements on said screen, first to Nth display
position data representing first to Nth display positions each of which is
a position on said screen; and display control means which comprises
reading means for reading said first to Nth animation pattern data and said
first to Nth display position data from said memory means processing means
characterized in that said display control means further comprises for
receiving said first 30  to Nth animation pattern data and said first to
Nth display position data and for serially outputting each of first to Nth
pattern element data by which said first to Nth animation pattern data are
constructed, respectively, each of Kth [err] pattern element data
corresponding to one of pattern elements o the animation pattern
corresponding to the Kth animation pattern data; and detection means for
receiving said first to Nth pattern element data serially outputted from
said processing means and for detecting the fact 35 that at least two
pattern element data are outputted with respect to the same display element
on said screen from said processing means to output a detection signal.
According to a third aspect of the present invention there is provided a
video display control system for use with a video display unit having a
screen which provides, in accordance with a clock signal synchronized with
vertical and horizontal synchronization signal, a plurality of columns of
and a plurality of rows of display 40 elements on said screen each for
displaying in a designated color, the video display control comprising
memory means for storing animation pattern data representing an animation
pattern composed of at least one row of a predetermined number of pattern
elements, each of said pattern element corresponding to at least one of
said display elements, display position data specifying a display position
which is a position on said screen; and display control means which
comprises horizontal counter means responsive to said clock 45 signal for
generating a horizontal count representative of a current horizontal
display position of display element on the screen; reading means for
reading said animation pattern data and said position data from said memory
means; characterized in that said display control means further comprises
shift register means 



composed of a predetermined number of stages for storing pattern element
data representative of pattern elements which correspond to a row of said
animation pattem, each stage of said shift register means so having an
output terminal; start signal generating means for generating a start
signal by comparing said horizontal count with said display position data;
clock signal feeding means responsive to said start signal for feeding said
clock signal to said shift register means; and selecting means responsive
to said start signal for selecting one of the output terminals of said
shift register means in accordance with said position data and a
predetermined number of display elements by which said animation pattern on
the screen is to 55 be shifted said shift register means feeding pattern
element data derived from said selected output terminal to the video
display unit; whereby said animation pattern is displayed at a new display
position shifted in the horizontal direction by said predetermined number
of display elements with respect to the display position designated by said
display position data. 5    EP 0 163 863 B1 The invention will now be
described by way of example with reference to the accompanying drawings, in
which:- FIG. 1 is a block diagram of a conventional video display control
sysytem; FIG. 2 is a memory map of a VRAM 5 in the video display control
system of FIG. 1 which comprises a 5     still pattern table area 5a, a
still pattern control table area 5b, a still patter color table area 5c, an
animation pattern table area 5d, and an animation pattern control table
area 5e; FIG. 3-(a) is an illustration of the animation pattern table area
5d in which animation patterns P0 to P255 are stored; FIG. 3-(b) is an
illustration of one example of the animation patterns of FIG. 3-(a); to
FIG. 4-(a) is an illustration showing the animation pattern control table
area 5e in which animation pattern control tables C0 to C31 are stored;
FIG. 4-(b) is an illustration showing one of the animation pattern control
tables stored in the animation pattern control table area 5e; FIG. 5 is an
illustration showing an animation pattern Pi displayed at a display
position defined by X and 15    Y coordinates (X, Y) on the screen; FIG. 6
is an illustration showing the actual display screen and an imaginary
screen shifted left by "m" display elements with respect to the actual
display screen; FIG. 7 is a memory map of a VRAM 5 in a video display
control system provided in accordance with the present invention; 20
FIG. 8-(a) is an illustration showing the animation pattern control table
area 5e of the video display controller provided in accordance with the
present invention; FIG. 8-(b) is an illustration showing one of the
animation pattern control tables stored in the animation pattern control
table area 5e shown in FIG. 8-(a); FIG. 9-(a) is an illustration showing
the animation pattern color tables stored in the animation pattern 25
color table area 5f of FIG. 7; FIG. 9-(b) is an illustration showing one of
the animation pattern color tables shown in FIG. 9-(a); FIG. 10 mainly
shows a block diagram of the image data processing circuit 9 of the video
display controller provided in accordance with the present invention; FIG.
11 is a block diagram of the main portion of the video display controller;
30    FIG. 12 is a block diagram of one of the animation pattern processor
of the video display controller; FIG. 13 is an illustration showing the
relation between the scanning lines on the screen and the display sections
DS#0, DS#1, DS#2, ... DS#31; FIG. 14 is an illustration showing the
relation between the output of the vertical counter and the display
positions of the rows of an animation pattern; 35    FIG. 15 is a block
diagram of a modified video display controller and a modified video display
control system including it; FIG. 16 is a memory map of a VRAM 5 in the
modified video display control system; FIG. 17-(a) is an illustration
showing the animation pattern control table area 5e of the modified video
display controller; 40    FIG. 17-(b) is an illustration showing one of the
animation pattern control tables stored in the animation pattern control
table area 5e shown in FIG. 17-(a); FIG. 18 is an illustration showing the
relationship of the color codes, color data and colors; FIG. 19 is a block
diagram of the main portion of the modified video display controller; 



FIG. 20 is a block diagram of one of the animation pattern processors of
the modified video display 45    controller; FIG. 21 is an illustration
showing three animation patterns overlapping with each other; FIG. 22 is an
illustration showing six animation patterns P5 to P10 displayed on the
screen wherein the collision of the animation pattern P9 with the animation
pattern P10 is detected; FIG. 23 is an illustration showing two animation
patterns P11 and P12 displayed on the screen wherein 50   the animation
pattern P11 overlaps the animation pattern P12 but does not collide with
the animation pattern P12; and FIG. 24 is one of the animation pattern
processors of the further modified video display controller. A video
display control system shown in FIGS. 7 to 12 differs from the video
display control system of FIGS. 1 to 4 in the following respects. A VRAM 5
in this video display control system further comprises, as 55 shown in FIG.
7, an animation color table area 5f for storing a plurality of color codes
with respect to each animation pattern so that each animation pattern can
be displayed in a plurality of colors. An animation pattern control table
area 55e of the VRAM 5 thirty two animation pattern control tables C0 to
C31 as that of the conventional video display controller, however the
fourth byte of each animation pattern control table Ck 6    EP 0163 863 B1
is not used, as shown in FIGS. 8-(a) and 8-(b). The animation color table
area 5f stores 32 memory blocks BC0 to BC31 each composed of eight bytes,
as shown in FIG 9-(a), the memory blocks BC0 to BC31 corresponding to the
animation pattern control tables CO to C31, respectively. The lower four
bits of the first to eighth bytes of each of the memory blocks BCO to BC31
store color codes representative of colors of the 5  first to eight rows of
display elements of the corresponding animation pattern. More specifically,
display elements in the first row of an animation pattern, which are
represented by bits "1" of the first byte of the corresponding animation
pattern, are displayed in a color designated by a color code stored in the
first byte of the corresponding memory block in the animation color table
5f. Similarly, display elements in the second to eight rows of the
animation pattern are displayed respectively in colors designated by color
10 codes stored in the second to eight bytes of the corresponding memory
block in the animation color table 5f. FIG. 10 shows a block diagram of an
image data processing circuit 9 of this video display controller. A bus CW
(8 bits) is used for writing data fed from a CPU 1, and a bus CR (8 bits)
is used for loading data into the CPU 1. A bus AH (10 bits) and a bus AL (8
bits) forms an address bus for designating addresses of 15 the VRAM 5, the
bus AH being the upper 10 bits of the address bus and the bus Al being the
lower 8 bits thereof. A bus VW is used for writing data into the VRAM 5,
and a bus VRL is used for reading data from the VRAM 5. A bus CIr is used
for transferring color code and is connected to a color palette circuit 11.
A register group B1 comprises registers B1a to B1e for storing data
representative of the start addresses of the still pattern control table
area 5b, still pattern color table area 5c, still pattern table area 5a, 20
animation pattern control table 5e and animation pattern table 5d,
respectively. Data representative of other addresses of theses tables
replace the respective start address data under the control of the CPU 1
via the bus CW. A color information register B2 stores two kinds of still
pattern color codes read from the still pattern color table area 5c and
selectively outputs one of these color codes onto the color bus CIr in
accordance with the state ("1" or "0") of an output signal of a pattern
shift register B3. The pattern shift 25  register B3 converts parallel
data, which is representative of the dot pattern of a row of display
elements of a still pattern read from the VRAM 5 via the bus VRL, to serial
data and feeds it to the color information register B2 to determine the
color to be outputted to the color palette circuit 11. An animation pattern
number counter B4 is a 7-bit counter which stores data representative of
the number k (animation pattern number) of each animation pattern control
table Ck and data representative of 30 that address (1 st byte in this
embodiment) of the table Ck (FIG. 4-(b)) in which the Y coordinate is
stored. In this case, the upper 5 bits of the counter B4 represent the
animation pattern number while the lower 2 bits designate respectively the
Y coordinate, the X coordinate and the pattern name by the states "00",
"01" and "11". When the animation pattern table 5e is searched to determine
the animation patterns to be displayed on the next horizontal scanning
line, the animation pattern number k is sequentially incremented 35  in the
animation pattern number counter B4. At this time, the lower 2 bits are
always "0" states and designate only the Y coordinates stored in the
animation pattern table 5e. This search checks the Y coordinate of each
animation pattern control table Ck during the display period and compares
it with the count NV of the vertical counter 8. And, when the animation
pattern to be displayed is found, the contents of the animation pattern
number counter B4 is loaded into an animation pattern number first-in
first-out 



40 memory (FIFO) B5. In this case, the animation pattern numbers k (0 to
31) are stored from the smallest one, and when the animation pattern number
FIF0 B5 stores up to 8 animation pattern numbers, it will refuse a further
loading of the animation pattern number thereinto. Thus, during the
horizontal display period, after up to 8 data representative of animation
pattern numbers of the animation pattern images to be displayed on the next
horizontal scanning line are stored in the FIF0 B5, these are sequentially
read therefrom during 45 the horizontal non-display period and used as
address data for reading from the animation pattern control table Ck the
data representative of the Y and X coordinates, names, EC bits and color
codes of the animation patterns to be displayed. Then, the data read from
each animation pattern control table Ck are fed via the bus VRL to an
animation pattern processing circuit 20 and are loaded thereinto, eight
circuits 20 being provided as later described. The detected ninth animation
pattern number which is not loaded into the so animation pattern number
FIFO B5 is loaded into a register B6. ALU (arithmetic and logic unit) B7
compares the count NV of the vertical counter 8 with each Y coordinate, and
effects address calculation of the animation pattern, and the results of
these calculations are fed to a decoder B9 via a status register B8. In
accordance with an output of a mode register B10, the decoder B9 decodes
instructions fed from a microprogram ROM B11 and effects a sequential
control of the 55 data to be fed to the buses. The horizontal and vertical
counters 7 and 8 are connected to the microprogram ROM B11 to address it to
read the instructions therefrom. The animation pattern processing circuit
13 will now be described in more detail. FIG. 11 shows a block diagram of
the animation pattern processing circuit 13. The animation pattern 7    EP
0 163 863 B1 processing circuit 13 includes eight animation pattern
processors 20 to 27 of an identical construction into which data
representative of animation pattern are loaded, respectively, from VRAM 5
via the image data processing circuit 9. FIG. 12 shows a block diagram of
one of the animation pattern processor 20 to 27. Data representative of X
coordinate is transferred from the second byte of each animation pattern
control 5  table Ck (k = 0 to 31) to X counter 30, and the X counter 30
counts down its contents representative of the X coordinate data in
accordance with dot clock pulses DCP produced in synchronization with the
timings of sequential display of the display elements during the horizontal
scanning. A zero detection circuit 31 outputs "1 " signal when the count of
the X counter 30 reaches "0". Data (1-byte) in that address of the
animation pattern table area 4d designated by a processing as later
described is transferred to a pattern 10 shift register 32. The bits of the
pattern shift register 32 representative of dot pattern of a row of display
elements of the animation pattern are shifted out one by one from its MSB
(D7) in accordance with the dot clock pulses DCP applied thereto via an AND
gate 33. The output signal of the pattern shift register 32 is fed as a
pattern signal SPPT. The data in the fourth byte of each animation pattern
control table Ck is loaded into a color code register 35. In this case, the
first to fourth bits CO to C3 of each color codes are 15 loaded into the
1st to 4th bits of the register 35, respectively. The outputs of the 1st to
4th bits of the register 35 are fed to tri-state buffers 36 to 39,
respectively. Each of the tri-state buffers 36 to 39 is enabled to output
the inputted color code when the corresponding pattern signal SPPT of "1"
is applied via a priority circuit 40 (FIG. 11) thereto, and is rendered a
high impedance output condition when the pattern signal SPPTT is "0". The
priority circuit 40 gives the highest priority to the pattern signal SPPT
outputted 20 from the animation pattern processor 20, ... , and the lowest
priority to the animation pattern processor 27. Thus, the priority circuit
40 outputs only one pattern signal SPPT, which has higher priority to other
pattern signals SPPT simultaneously supplied thereto, to the corresponding
animation pattern processor. The operation of the video display controller
in this embodiment will now be described. FIG. 13 is a diagrammatical
illustration showing the relation between the display screen and a beam of
25 electrons scanning the screen. The screen is divided horizontally into
display sections DS#0 to DS#31. Each display section has eight display
elements on one horizontal line. During the time when these eight display
elements are displayed, the image data processing circuit 9 makes access to
VRAM 5 five times. Out of the five accesses, four accesses are used for the
still pattern display and other display processing, and one access is used
for the animation pattern display. In this case, the data representative of
the still 30 pattern to be displayed at the display section prior to that
in which this still pattern is to be displayed. The access operation for
the animation pattern processing will now be described. When the beam of
electrons is scanning the screen along the line L0 at the display section
DS#0, the image data processing circuit 9 checks whether there is any
animation pattern, designated by the animation pattern control table CO
(FIG. 8), to be displayed on the line L1 which is one line below the line
10. More specifically, access is 35 made to the first byte of the animation
pattern control table C0 so that the image data processing circuit 9 



reads the data representative of the Y coordinate and determines whether
this Y coordinate satisfies the following formula: (V(D) + 1)- Y(D) = S
(1) 40 wherein Y(D) and V(D) are the Y coordinate and the output of the
vertical counter 8 (the number of the current scanning line). The formula
(1) is provided on the condition that the number of the uppermost canning
line is 0. In this embodiment, lines L0 to L191 (0 [err] V(D) [err] 191)
are displayed in the display area of the screen. Actually, however, the
checking through the formula (1) is started when the scanning is effected
45 along the line (V(D) = -1) one line above the line L0. As shown in FIG.
14, when the value S is "0" the first row of an animation pattern, which is
represented by the first byte of the corresponding animation pattern data,
is to be displayed on the next scanning line, and when the value S is "7",
the eighth row of an animation pattem, which is represented by the eighth
byte of the corresponding animation pattern data, is displayed on the next
scanning line. Thus, when the formula (1) is satisfied, it is determined
that the 50 animation pattern to be displayed exists. Next, during the time
when the scanning is being effected along the line L0 at the next display
section DS#1, the image data processing circuit 9 checks whether there is
any animation pattern, designated by the animation pattern control table
C1, on the line L1. Then, similarly, it is checked whether there are any
animation patterns designated respectively by the animation pattern control
tables C2 to C31 during the 55 scanning at the display sections DS#2 to
DS#31. Thus, during the scanning along the line L0 throughout the display
sections DS#0 to DS#31, the image data processing circuit 9 sequentially
accesses the first bytes of the animation pattern control tables C0 to C31
to determine whether there is any animation pattern on the next line L1. In
this case, however, when it is detected that up to 8 animation patterns to
be displayed exist 8    EP 0 163 863 B1 on that line, any further animation
pattern on that line is ignored. Therefore, when the scanning along one
line is completed, the maximum of 8 animation patterns on the next line can
be detected. During the horizontal non-display period, the image data
processing circuit 9 processes the data representative of the animation
pattems so detected. Assuming that the animation patterns designated by the
animation pattern 5 control tables C0 to C7 are detected to be displayed on
the next line (in which case the animation pattern designated by any one of
animation pattern control tables C8 to C31 is ignored), the image data
processing circuit 9 first transfers the X coordinate in the second byte of
the animation pattern control table C0 to the X counter 30 of the animation
pattern processor 20. Then, the image data processing circuit 9 reads the
pattern name data from the third byte of animation pattern control table
C0, and in accordance with this 10 pattern name and the value S, accesses
that address of the animation pattern table area 5d storing the data
representative of the animation pattern to be displayed so as to transfer
this animation pattern data of 1 byte to the pattern shift register 32 of
the animation pattern processor 20. Also, the image data processing circuit
9 accesses the memory block BC0 of the animation pattern color table area
5f and transfers a color code contained in a byte of the memory block BC0,
which is designated by the value S, to the color code 15 register 35 of the
animation pattern processor 20. For example, when the value S is "1", the
image data processing circuit 9 reads the data contained in the second byte
of the memory block BC0 and transfers it to the color code register 35.
Then, similarly, the image data processing circuit 9 performs the
processing relating to the animation pattern control tables C1 and C7. The
foregoing processings are carried out by the image data processing 20
circuit 9 during the horizontal non-display period. The scanning along the
next line after the horizontal non-display period will now be described. It
is assumed that the count of the X counter 30 of the animation pattern
procossor 20 is "5". First, when the electron beam enters the display
section DS#0 on the line L1, the X counter 30 counts down the dot clock
pulses DCP in synchronization with the time interval at which the display
elements are 25 sequentially displayed on the screen from a left side
thereof. As a result, the contents of the X counter 30 is decremented to
"0" five counts later, so that the zero detection circuit 31 outputs "1"
signal to enable the AND gate 33. Therefore, the dot clock pulses DCP are
supplied to the pattern shift register 32 via the AND gate 33, and the
pattern shift register 32 sequentially shifts out the data from its MSB in
synchronization with the dot clock pulses DCP. Therefore, the pattern
signal SPPT is outputted from the pattern shift 30 register 32 in
synchronization with the timing at which the sixth display element (which
corresponds to the value 5 of the X coordinate) counting from the left end
of the screen is displayed. Thus, the time when the pattern signal SPPT
beings to be outputted is determined by the X coordinate data loaded in the
X counter 



30. The pattern signal SPPT is a serial pulse signal derived from the
parallel data and represents the animation pattern. 35     The thus
outputted pattern signal SPPT is supplied to the tri-state buffers 36 to 39
to enable or inhibit the application of the color code contained in the
color code register 35 to the color palette circuit 13. The above described
operation is repeatedly carried out to display each row of display elements
of the animation pattern on the screen. Consequently, the animation pattern
represented by the dot pattern data in the animation pattern table area 5d,
which is designated by the name in the animation pattern control table 40
Ck, is displayed on the screen at the position, defined by the X and Y
coordinates in the animation pattern control table Ck, in colors designated
by the color codes contained in the memory block BCk. And in this case,
each of the first to eighth rows of display elements of the animation
pattern is displayed in a respective one of the colors designated by the
first to eighth color codes in the memory block BCk. Thus each animation
pattern can be displayed in a plurality of colors. 45     FIG. 15 shows a
block diagram of a modified video display control system which is capable
of mixing colors of overlapping portions of a plurality of animation
patterns and is also capable of detecting a collision of animation
patterns. A VRAM 5 of this video display control system differs from the
aforesaid video display control system in that it has no animation pattern
color table area (FIG. 16) and that the fourth bytes of each animation
pattern control table Ck is used for storing a color code and a pair of bit
data IC and CC 50 (FIG. 17-(b)). The color code stored in the lower four
bits of the fourth byte of each animation pattern control table Ck
designates a color of the corresponding animation pattern. The relationship
of the color codes and display colors is shown in FIG. 18. And the bit data
IC and CC stored respectively in the sixth and seventh bits of each
animation pattern control table Ck determine the animation pattern
processing mode as later described. An animation pattern processing circuit
15 of this video display controller detects a collision 55 between
animation pattern images on the screen, and feed a collision signal S1 in
the "1" state to an image data processing circuit 9 when such a collision
is detected. The animation pattern processing circuit 13 will now be
described in more detail. FIG. 19 shows a block diagram of the animation
pattern processing circuit 13. The animation pattern 9    EP 0 163 863 B1
processing circuit 13 includes animation pattern processors 20 to 27 of an
identical construction into which data representative of animation pattern
images are loaded, respectively, from the VRAM 5 via the image data
processing circuit 9. FIG. 20 shows a block diagram of each of the
animation pattern processor 20 to 27. As is appreciated from FIG. 20, the
animation processors 20 to 27 of this video display controller 2 5  differ
from those shown in FIG. 12 in that each color code register 35 further
stores the bit data IC and CC, read from the fourth byte of the
corresponding animation pattern control table, in the sixth and seventh
bits thereof. The bit data IC and CC are outputted from the color code
register 35 as bit signals IC and CC, respectively. The first to fourth
bits C0 to C3 of the color code stored in the color code register 35 are
subjected to a logical OR operation by an OR gate 41 which outputs a signal
SPTP of "1 " when the bits C0 10  to C3 are all "0". The signal SPTP
indicates that the color code contained in the color code register 35
represents transparency. In FIG. 19, gates marked by "." denote AND gates,
and gates marked by "+ " denote OR gates. Delay circuits D1 to D4 operate
in synchronization with the dot clock pulses DCP applied to the animation
pattern processors 20 to 27. Each of adders 50 to 57 has input terminals A
and B, a carry output terminal Co and 15 an output terminal S for
outputting the addition result. Reference numeral 58 designates a color
mixture and priority circuit, and reference numeral 59 designates a
collision detection circuit. The operation of this modified video display
controller will now be described, and the animation pattern processing will
first be described briefly. 20 (1) COLOR MIXTURE PROCESSING According to
this processing, when animation pattern images overlap, the logical sum of
the color codes of these overlapping pattern images is produced for use as
a new color code representative of the color of display elements in such
overlapping portions. For example, as shown in FIG. 21, three animation
patterns 25 P1, P2 and P3 overlap completely and have the color codes
"1001" (blue), "1010" (red) and "1100" (yellow), respectively. For
illustration purposes, each animation pattern is shown by 4 x 4 display
elements in FIG. 21. In this case, the bit data representative of the upper
left end display element of the three patterns P1 to P3 are all "1", and
therefore the three color codes are logically added. As a result, the upper
left end display element is displayed in a color represented by color code
"1111" (white). Also, the data 30  representative of the display element of
the three patterns P1 to P3 disposed next to the upper left end 



display element in a right-hand direction are "1", "1" and "0",
respectively. Therefore, the color code of the animation pattern P3 is not
added, so that the display element is displayed in a color represented by
color code "1011" (mazenta). With this color mixture processing, the
display elements representing the animation pattern image can 35 be
displayed in different colors. When four animation patterns having color
codes "1000", "0100", "0010", and "0001", respectively, overlap, the
maximum of 16 colors can be displayed on the screen. (2) COLLISION
DETECTION PROCESSING 40     According to this processing, the animation
patterns with respect to which the collision detection processing is to be
effected are predetermined, and the collision processing is carried out
only with respect to those animation patterns, and the coordinates of the
display position at which a collision has occurred are detected. For
example, in FIG. 22, animation patterns P5, P6 and P7 are not subjected to
the collision detection while animation patterns P8, P9 and P10 are
subjected to the collision detection. In this case, the 45 collision
detection is effected only with respect to the animation patterns P9 and
P10, and when the collision is detected, the display position (X1, Y1) of
the display element at which the collision develops are detected. When the
above-mentioned color mixture processing is carried out, this collision
detection is not carried out. Also, as shown in FIG. 23, the collision
between those portions of animation patterns P11 and P12 which are
represented by bit data of "0" are actually not considered as a collision,
and the collision 50 detection with respect to such portions is not carried
out. The operation of this modified video display controller will now be
described. During the display period of the display elements on the current
scanning line, a detection operation is carried out to determine whether
there is any animation pattern whose display elements should be displayed
on the next scanning line, as described for the aforesaid video display
controller. And as the 55 result of the detection operation, one byte of
the pattern data of each of the animation patterns to be displayed on the
next scanning line is stored in the pattern shift register 32 of the
corresponding one of the animation pattern processors 20 to 27. At the same
time, the color code and the bit data IC and CC are read from the
corresponding animation pattern control table and stored into the color
code register 35. 10    EP 0 163 863 B1 It is assumed that the bit data CC
stored in the color code register 35 of the animation pattern processor 20
is "0" and that the color code is not "0000" which represents transparency.
In this case, the animation pattern processor 20 (FIG. 19) outputs the
pattern signal SPPT which is either "0" or "1" depending on the animation
pattern concerned. This pattern signal SPPT is fed to one input terminal of
an 5   AND gate AN2 via an AND gate AN1 and also fed to the other input
terminal of the AND gate AN2 via the AND gate AN1, an OR gate OR1, an AND
gate AN3, an AND gate AN4 and an OR gate OR2. As a result, the output
signal of the AND gate AN2 is the same as the pattern signal SPPT. The
output signal of the AND gate AN2 is applied to tri-state buffers 36 to 39
(FIG. 20) as the enabling signal EN. Therefore, in this case, the buffers
36 to 39 are enabled only when the pattern signal SPPT representative of
the row of the 10 animation pattern is "1", and the bits CO to C3 of the
color code are fed from the color code register 35 to the color palette
circuit 11 via respective OR gates OR3 to OR6. As a result, the display
elements corresponding to the row of the animation pattern in the 1 state
are sequentially displayed on the screen in a color designated by the bits
CO to C3 of the color code. The above operation is also carried out in the
other animation pattern processors 21 to 27, and AND 15 gates AN5 to AN1 1
output the enabling signals EN which are the same as the pattern signals
SPPT outputted from the animation pattern processors 21 to 27,
respectively. However, in at least two of the animation pattern processors
20 to 27, when the pattern signals SPPT are "1" at the same time or when
the bit data CC is "1", the above operation is not carried out in the
manner described. This will now be described. 20 (a) First, there will be
described the operation when the bit data CC is "0" and when the pattern
signals SPPT are "1"  at the same time in at least two of the animation
pattern processors 20 to 27. In this case, it is assumed that none of the
color codes in the animation pattern processors 20 to 27 are "0000" (not
transparent), that is to say, the transparency detection signals SPTP are
"0". For example, when the pattern signal SPPT of the animation pattern
processor 20 is rendered "1 ", the 25 output signal of the AND gate AN3 is
rendered "1", so that an output signal of an inverter INV1 is rendered "0".
As a result, "0" signal is applied to one input terminal of each of AND
gates AN12 to AN18 so that they output "0" signals. And, since the bit data
CC of all the animation pattern processors 21 to 27 are "0", "0" signal is
applied to one input terminal of each of AND gates AN19 to AN24, so that
they output "0" 



signals. As a result, output signals of OR gates 0R7 to 0R13 are rendered
"0", and therefore the output 30  signals of the AND gates AN5 to AN11 are
rendered "0" regardless of the pattern signals SPPT of the animation
pattern processors 21 to 27. Thus, when the pattern signal SPPT of the
animation pattern processor 20 is "1", the pattern signals SPPT of the
animation pattern processors 21 to 27 are ignored even if they are "1 ".
Also, when the pattern signals SPPT of the animation pattern processors 20
and 21 are both "0" and when the pattern signal SPPT of the animation
pattern processor 22 is "1", the output signals 35  (enabling signals EN)
of the AND gates AN7 to AN11 are rendered "0" regardless of the pattern
signals SPPT of the animation pattern processors 23 to 27, as described
above. As will be appreciated from the forgoing, higher priority is
established from the animation pattern processor 20 to the animation
processor 27. Therefore, when the pattern signal SPPT of the animation
pattern processor having higher priority is "1", the pattern signal SPPT of
any other animation pattern 40 processor having lower priority is ignored.
Therefore, from a visual point of view, the animation pattern image
displayed through the animation pattern processor having higher priority
can be seen shallower on the screen while the animation pattern images
displayed through the animation pattern processors having lower priority
can be seen deeper. When the pattern signals SPPT of the animation pattern
processors 20 to 27 are all "0", "1" signal is 45  applied to each input
terminal of an AND gate AN25, so that this AND gate outputs "1" signal. The
"1" signal outputted from AND gate AN25 is the above-mentioned still
pattern display signal S2 (see FIG. 15), and the image data processing
circuit 9 feeds the color code of the still pattern to the color palette 11
only when the still pattern display signal S2 is fed to the image data
processing circuit 9. Therefore, the still pattern image is displayed on
the screen deeper than the animation pattern image so having the lowest
priority. (b) Next, there will be described the operation when the bit data
CC is "1" (i.e., the color mixture processing is to be carried out). As
shown in TABLE 1, it is assumed that the bit data CC stored in the
animation pattern processors 20, 23 and 24 are "0", and that the bit data
CC stored in the animation pattern processors 21, 22 and 25 to 27 55   are
"1". And, for example, the color codes in the animation pattern processors
20 to 27 are as shown in TABLE 1. 11    EP 0 163 863 B1 TABLE 1 No. of
animation   bit data  color code processor       CC 20           0
1001 21           1         1010 22           1         1100 10
23            0        1101 24           0         1000 25           1
0100 15                                  26            1        0010 27
1         0001 Reference is first made to the animation pattern processors
20 to 22. 20     Assuming that only the pattern signal SPPT of the
animation pattern processor 21 is rendered "1", this "1" signal is fed to
one input terminal of the AND gate AN5 via an AND gate AN30, an OR gate
0R20, an AND gate AN31, the OR gate OR1, the AND gate AN19 and the OR gate
OR7 and also fed to the other input terminal of the AND gate AN5 via the
AND gate 30. As a result, the enabling signal EN outputted from the AND
gate AN5 is rendered "1", so that the bits C0 to C3 of the color code in
the animation pattern 25  processor 21 are fed to the color palette circuit
11 via the respective OR gates OR3 to 0R6. Therefore, in this case, the
color of the display element to be displayed is determined by the color
code "1010" in the animation pattern processor 21 and hence is red. Also,
when only the pattern signal SPPT of the animation pattern processor 22 is
rendered "1 ", this "1" signal is fed to one input terminal of the AND gate
AN6 via an AND gate AN32, an OR gate 0R21, an AND 30  gate AN33, the OR
gate 0R20, the AND gate AN31, the OR gate OR1, the AND gate AN3, the AND
gate AN4, the OR gate 0R2, the AND gate AN19, the OR gate 0R7, the AND gate
AN20 and the OR gate ORB, and also fed to the other input terminal of the
AND gate AN6 via the AND gate AN32. As a result, the enabling signal EN
outputted from the AND gate AN6 is rendered "1", so that the color code in
the 



animation pattern processor 22 is outputted, and the color of the display
element to be displayed is 35  determined by the color code "1100" and
hence is yellow. When the pattern signals of the animation pattern
processors 21 and 22 are rendered "1" at the same time, these "1" signals
are fed respectively to input terminals of the AND gates AN5 and AN6
through respective signal paths as described above. As a result, the
enabling signals EN outputted respectively from the AND gates AN5 and AN6
are rendered "1 ", so that the color codes are outputted respectively from
the 40 animation pattern processors 21 and 22. Therefore, the output
signals of the OR gates OR3, 0R4, OR5 and OR6 are rendered "0", "1 ", "1 "
and "1 ", respectively, and the color of the display element to be
displayed is determined by the color code "1110" and hence is cyan (FIG.
18). Thus, when the pattern signals SPPT of the animation pattern
processors 21 and 22 are rendered "1" at the same time, the color codes are
outputted from them, and the logical sum of these color codes is decided to
provide a new color code 45 which determines the color of the display
element to be displayed. When either the pattern signals SPPT of the
animation pattern processors 20 and 21 or the pattern signals SPPT of the
animation pattern processors 20 and 22 are rendered "1 " at the same time,
either the enabling signals EN outputted from the AND gates AN2 and AN5 or
the enabling signals EN outputted from the AND gates AN2 and AN6 are
rendered "1" as described above. As a result, either the logical sum of 50
the color codes in the animation pattern processors 20 and 21 or the
logical sum of the color codes in the animation pattern processors 20 and
22 is decided to provide a new color code which determines the color of the
display element to be displayed. Also, when the pattern signals SPPT of the
animation pattern processors 20 to 22 are all rendered "1" at the same
time, the logical sum of the color codes in these animation pattern
processors 20 to 22 is decided to provide a new color code. The color
mixture processing 55 (FIG. 21) is carried out in this manner. Any one of
the pattern signals SPPT outputted from the animation pattern processor 20
to 22 is rendered "1 ", the output of the AND gate AN3 is rendered "1", so
that the output signal of the inverter INV1 is rendered "0". As a result,
"0" signal is fed to one input terminals of the AND gates AN12 to AN18, so
12    EP 0 163 863 B1 that the output signals of the AND gates AN12 to AN18
are rendered "0". Since the bit data CC in the animation processor 23 is
"0" (see TABLE 1), the output signal of the AND gate AN35 is always "0".
And, the output signals of the AND gates AN14 to AN18 are "0", and the
output signal of the AND gate AN35 is also "0". Therefore, "0" signal is
fed to one input terminals of the AND gates AN7 to AN11, so that the 5
enabling signals outputted from the AND gates AN7 to AN11 are all rendered
"0". Therefore, when any one of the pattern signals SPPT of the animation
pattern processors 20 to 22 is "1", the pattern signals SPPT outputted from
the animation pattern processors 23 to 27 are all ignored. In other words,
the group of animation pattern processors 20 to 22 have the highest
priority, in this case. Reference is made to the case where the pattern
signals SPPT of the animation pattern processors 20 10 to 22 are all "0".
When the pattern signal SPPT of the animation pattern processor 23 is
rendered "1", this "1" signal is fed to one input terminal of the AND gate
AN7 via the AND gate AN36, OR gate 0R23, AND gate AN37, AND gate AN14 and
OR gate 0R9 and also fed to the other input terminal of the AND gate AN7
via the AND gate AN36. As a result, the enabling signal EN outputted from
the AND gate AN7 is rendered "1 ", and the color of the display element to
be displayed is determined by the color code in the animation 15  pattern
processor 23. In this case, the output signal of the inverter INV2 is
rendered "0" so that the output signals of the AND gates AN15 to AN18 are
rendered "0", and the output signal of the AND gate AN38 is "0" since the
bit data CC in the animation pattern processor 24 is "0". Therefore, "0"
signals are always fed to one input terminals of the AND gates AN8 to AN11,
so that the pattern signals SPPT of the animation pattern processors 24 to
27 are all ignored. 20     Next, reference is made to the operation of the
animation pattern processors 24 to 27 when the pattern signals SPPT of the
animation pattern processors 20 to 23 are all "0". As shown in TABLE 1, the
bit data CC of the animation pattern processor 24 is "0" while the bit data
CC of the animation pattern processors 25 to 27 are "1". Therefore, the
animation pattern processors 24 to 27 constitute a group similar to the
above-mentioned group of animation pattern processors 20 to 22. Therefore,
when at least two of the 25 pattern signals SPPT of the animation pattern
processors 24 to 27 are rendered "1" at the same time, the above-mentioned
color mixture processing is carried out. Thus, when carrying out the color
mixture, some of the animation pattern processors are defined as a group,
and the bit data CC of that animation pattern processor which has the
highest priority in the group is set to "0", and the bit data CC of the
other animation pattern processors in the group are set to "1" 



30     The collision detection will now be described. It is assumed that
the bit data CC and IC of the animation pattern processors 20 to 27 are "0"
and that the pattern signals SPPT of the animation pattern processors 20
and 21 are "1". In this case, "0" signal representative of the bit data IC
is fed to one input terminal of an AND gate AN40 via an inverter INV3, and
"1" signal is fed from the AND gate AN1 to the other input terminal of the
AND gate AN40 via the AND gate 35 AN3. As a result, "1" signal is fed from
the AND gate AN40 to an input terminal A of the adder 50, so that "1"
signal is outputted from the output terminal S of the adder 50. On the
other hand, "0" signal representative of the bit data CC of the animation
pattern processor 21 is fed to one input terminal of an AND gate AN41 via
an inverter INV4, and "1" signal is fed from the AND gate AN39 to the other
input terminal of the AND gate AN41. As a result, input terminals A and B
of the adder 51 are supplied with "1" 40 signals, so that "1"  signal is
outputted from a carry terminal Co of the adder 51. As a result, "1" signal
is outputted from an OR gate 0R25 via a delay circuit D4. This "1" signal
is the above-mentioned collision detection signal S1. In the manner
mentioned above, when at least two of the pattern signals SPPT of the
animation pattern processors are rendered "1", "1" signal is outputted from
a carry terminal of at least one of the adders 51 45 to 57, so that the
collision detection signal S1 is outputted from the delay circuit D4. When
this collision detection signal S1 is outputted, the image data processing
circuit 9 (FIG. 15) feeds the outputs of the horizontal and vertical
counters 7 and 8 to the CPU 1 via the interface circuit 10. Then, the CPU 1
determines the display position at which a collision between animation
patterns has occured. Incidentally, the color of the display element at
this collision position is determined by the color code in the animation so
pattern processor having the highest priority. Next, it is assumed that the
bit data IC of the animation pattern processor 20 is "1" and that the bit
data IC of the animation pattern processor 21 is "0". In this case, since
"1" signal representative of the bit data IC is fed to the one input
terminal of the AND gate AN40 via the inverter INV3, the output signal of
the AND gate AN40 is always "0". Therefore, even when the pattern signals
SPPT of the animation pattern 55  processors 20 and 21 are rendered "1"  at
the same time, "1" signal is not outputted from the carry terminal Co of
the adder 51, and therefore the collision detection signal S1 is not
outputted. Thus, although a collision develops on the screen, the collision
signal S1 is not outputted. As will be appreciated from the foregoing, the
collision detection signal S1 is outputted only when the 13    EP 0 163 863
B1 pattern signals SPPT of at least two of the animation pattern processors
having the bit data IC of "0" are rendered "1" at the same time. When the
bit data IC of any one of the animation pattern processors 20 to 27 is "1
", "0" signal is fed to the other input terminal of one of the AND gates
AN40 to AN47, so that none of these AND gates AN40 to 5  AN47 outputs "1"
signal. More specifically, the collision will not be detected with respect
to the animation pattern stored in any animation pattern processor
containing the bit data CC of "1". The reason is that when the bit data CC
is "1", the color mixture is effected, and it is not desirable that each
time the color mixture is effected, the collision detection signal S1 is
outputted. A signal TP shown in FIG. 19 determines the validity of the
transparency detection signal SPTP. When 10 the signal TP is "1 ", the
signal SPTP is invalid, and when the signal TP is "0", the signal SPTP is
valid. When the transparency detection signal SPTP is "1" and valid, the
patter signal SPPT is inhibited as can be appreciated from FIG. 19. And,
when the transparency signal SPTP is rendered invalid, the color code
corresponding to the transparency ("0000") can be set to represent any
other color. A further modified video display controller will now
described. 15     This video display controller is designed so that an
increased number of animation patterns can be displayed even when one of
the animation patterns is displayed at a display position where the left
part of the animation pattern is disposed outside the actual display area
of the screen. The construction of each circuit portion of this video
display controller except for an animation pattern processing circuit 13 is
identical to that of the aforesaid modified video display controller shown
in FIGS. 15 20 to 20. The animation pattern processing circuit 13 of this
video display controller comprises eight animation pattern processors 20 to
27 of an identical construction. FIG. 24 shows a block diagram of the
animation pattern processor 20. The animation pattern processor 20 is
connected to the image data processing circuit 9 (FIG. 11) via the bus VRL
(FIG. 10) and also connected to the color palette circuit 11 via the bus
Cir. The bus VRL comprises eight bit lines VRL0 to 25  VRL7, and these bit
lines VRLj a = 0. 1 ... 7) are connected via inverters INV to data input
terminals Di of 



respective bits (stages) 30j of an X counter 30 (eight-bit binary counter)
and also connected to data input terminals Di of respective latch elements
35j of a color code register 35 and data input terminals Di of respective
memory elements 32j and 34j of pattern shift registers 32 and 34, the bit
line VRL4 being not connected to the latch. 30     Before each horizontal
scanning is effected, that is to say, during the horizontal non-display
period, the application of a load signal XL to a load terminal LD of each
bit 30j of the X counter 30, the application of a signal CL to a clock
terminal CK of each latch element 35j of the color code register 35 and the
application of signals LL and RL to a load terminals LD of each memory
element 32j, 34j are effected, so that the data are loaded into the X
counter 30, each color code register 35 and each pattern shift registers 32
and 34 via 35  the bit lines VRL0 to VRL7. Data representative of X
coordinate of an animation pattern to be displayed which represents the
display start position of the animation pattern as mentioned above is fed
from the animation pattern control table Ck (the display of the animation
pattern is started from the display element designated by the data) and
loaded via the inverter INV into the X counter 30 as data representative of
initial value NX0. In this 40  case, since the X counter 30 is an eight-bit
binary counter, the initial value NX0 is obtained from the following
formula: NX0 = 255 - X   (2) 45     Next, a color code and bit data IC, CC
and EC are fed from the fourth byte of the animation pattern control table
Ck, and the color code is loaded into the latch element 350 to 353, and and
the bit data IC, CC and EC are loaded into the latch elements 355, 356 and
357, respectively. Pattern data representative of a row of display element
of the animation pattem to be displayed is transferred from the
corresponding byte of the animation pattern table area 5d (FIG. 3-(a)) to
the pattern 50  shift register 32 and the pattern shift register 34. The
pattem data is loaded into the pattern shift register 34 only when the
animation pattern is displayed by 16 x 16 display elements, i.e., when a
signal SIZE is fed from the image data processing circuit 9, and only in
such a case, the load signal RL is applied to the pattern shift register
34. Thus, before the horizontal display is effected, the data
representative of the initial value NXO is loaded 55 into the X counter 30,
and the color code and bit data IC, CC and EC are loaded into the latch 35,
and the pattern data representative of the dot pattern of the animation
pattern to be displayed is loaded into the pattern shift registers 32 and
34. Then, when the horizontal display is started, the eight animation
pattern processors 20 to 27 process 14    EP 0 163 863 B1 the data in a
parallel fashion to display the animation patterns on the display screen.
At this time, first, in those of the animation pattern processors 20 to 27
which contain the bit data EC in the "0" state, all of the X counters 30
simultaneously start their count-up operations which are effected in
synchronization with the counting operation of the horizontal counter 7,
and when the display position of the 5  first display element reaches the
position (X, Y) shown in FIG. 14, the pattern shift registers 35 and 34
shift out the pattern data to display the animation pattern represented by
them. More specifically, a carry input terminal Ci of each bit 30j of the X
counter 30 of the animation pattern processor 20 is connected to a carry
output terminal Co of the preceding bit thereof. Each one of the bits 30j
of this X counter 30 adds a pulse signal of "1" applied to its carry input
terminal Ci to the contents 10 thereof, and outputs a pulse signal of "1"
from its carry output terminal Co when both of the input pulse signal and
the contents are "1". The carry input terminal Ci of the first bit 300 of
the X counter 30 is connected to an output terminal of an AND gate 140. One
input terminal of this AND gate is connected to an output terminal Q of an
SR flip-flop 125 (hereinafter referred to as "SRFF") which is set by a
count-start signal CS, the other input terminal of the AND gate 140 being
supplied with the output signal DCP of the 15 horizontal counter 7. A carry
output terminal Co of the last bit 307 of the X counter 30 is connected to
a set terminal S of an SRFF 127 via an AND gate 126. When the count-start
signal CS sets the SRFF 125 at the start of the display of a horizontal
scanning line, the X counter 30 sequentially counts up its contents from
its initial value NX0 (= 255 - X) which is represented by the
above-mentioned formula (2). As described above, this count-up is effected
in synchronization with the count-up of the horizontal counter 7, and when
20 the display position on the horizontal scanning line becomes X, the
count value NX of the X counter 30 reaches 255. At this time, the outputs
of the bits 300 to 307 of the X counter 30 are all rendered "1", and the
output of an AND gate 128 is rendered "1 " and is fed to a shift controller
129 so that the pattern shift registers 32 and 34 begin their shifting
operation. 



On the other hand, in each of those animation pattern processors 20 which
contain the data 25 representative of the bit data EC in the "1" state, a
value of 32 is first added to the initial value NX0 of the X counter 30 to
change it, and the X counter 30 begins to count up its contents from the
the changed initial value NX0. As a result, the row of display elements of
the animation pattern is shifted left by 32 display elements from the
position (X, Y) to the position (X - 32, Y). Thus, when the bit data EC is
set to "1 ", the X coordinate contained in the second byte of the
corresponding animation pattern control table Ck represents 30    X
coordinate of the animation pattern on an imaginary screen which is shifted
left by 32 display elements with respect to the actual display screen. For
example, if the bit data EC is "1 " and when the X coordinate of the
animation pattern is "35", the leftend display elements of the animation
pattern are displayed at the column "3" of the actual screen. More
specifically, an OR gate 130a is coupled between the carry output terminal
Co of the bit 304 of 35 the X counter 30 and the clock input terminal Ci of
the next bit 305, and the output terminal of an AND gate 130b is connected
to the other input terminal of the OR gate 30a. The AND gate 30b produces
the logical product of the bit data EC and a start signal Ho fed thereto at
the start of the horizontal display, and when the start signal Ho is fed to
the AND gate 30b while the bit data EC is "1 ", "1" signal is fed to the
clock input terminal Ci of the bit 305 of the X counter 30 so that a value
of 32 is added to the contents of the X 40 counter 30. In this case, since
the initial value NX0 of the X counter 30 has been "255 - X", the new value
NX0' obtained as the results of the addition is represented by the
following formula: NX0' = 255 - X + 32   (3) 45     Therefore, when X [err]
32 is provided, the new value NX0' is less than 255, and then the same
processing as described above for the case where the bit data EC is "0" is
carried out. Also, when X [err] 31 is provided, the value NXO' is not less
than 256. In the X counter 30, "256" is equal to "0" (256 = 0), and
therefore the count NX0' in this case is expressed by the following
formula: 50  NX0' = 256 - X + 31 = 31 - X   (4) Therefore, if the value of
X is not more than 31, then NX0' [err] 0 is provided. In this case, part of
the animation pattern is hidden on the left side of the screen, and at the
time of this addition, "1" signal is fed from the carry output terminal Co
of the bit 307 to one input terminal of the AND gate 126, the other input
55 terminal of this AND gate 126 being supplied with "1" signal from the
AND gate 130b. As a result, the SRFF 127 is set by "1" signal from the AND
gate 126, so that "1" signal is fed from a terminal Q of the SRFF 127 to
the shift controller 129. As a result, the pattern data are serially
outputted from the intermediate bits of the pattern shift registers 32 and
34 in a manner described later. The above-mentioned 15    EP 0 163 863 B1
circuit elements 130a, 130b and 305 constitute adder means 130. Next, the
outputs of the lower four bits 300 to 303 of the X counter 30 are supplied
respectively to first input terminals D1 of selector elements 600 to 603 of
a four-bit selector 60, and also the outputs of the four bits 301 to 304 of
the X counter 30 are supplied to second input terminals D2 of the selector
elements 600 5  to 603 of the selector 60. The selector 60 is responsive to
a signal MAG supplied to selection terminals S of the selector elements 600
to 603 thereof to switch the input data. The signal MAG is "1" when the
magnification of the animation pattern (twice magnification) is effected,
and this signal is "0" when there is no magnification of the animation
pattern (i.e., normal display). When the signal MAG is "0", the outputs of
the lower four bits 300 to 303 of the X counter 30 are fed to input
terminals D of latch elements 610 to 613 10 of a four-bit latch 61 through
the selector elements 600 to 603, respectively. And, when the signal MAG is
"1", the outputs of the bits 301 to 304 are fed to the input terminals D of
the latch elements 320 to 323 through the selector elements 600 to 603,
respectively. The latch 61 is responsive to a signal CSa fed from the shift
controller 129 to clock input terminals CK of its latch elements to latch
the data fed from the selector 60. When the signal at the output terminal Q
of 15 the SRFF 127 is "1" (i.e., the bit data EC is "1" and X [err] 31 is
provided) the shift controller 129 outputs the signal CSa in response to a
count start signal CS. Then, the count NX of the X counter 30 is
incremented by one from the initial value NX0 (= 31 - X) represented by the
formula (4), which is expressed by the following formula (5), the output
data of the selector 60 is latched by the latch 61. 20  NX = 32-X   (5) In
the case where the signal MAG is "0", the lower four bits of the above
count NX (= 32 - X) are outputted from the output terminals Q of the
selector 60, and when the signal MAG is "1", the lower five bits of the
above count NX except for the MSB are outputted form the output terminals Q
of the selector 31. 25 Therefore, value "n" loaded into the latch 61 is
determined in accordance with the value X as shown in 



TABLE 2. The value "n" once loaded into the latch 61 is maintained until
reset terminals R of the latch elements 610 to 613 are supplied with a
reset signal CSb which is outputted from the shift controller 129 in
accordance with the next count start signal CS. 30 35 40 46 50 55 16    EP
0 163 863 B1 TABLE 2 X    32 - X        "n"             "n": 5
(MAG = "0")   (MAG = "1 ) 0     32 1     31                         15 2
30             15 10                         3      29
14 4     28                         14 5     27                         13
13    19                          9 14    18                          9 15
17                          8 16    16                          8 17    15
15              7 18    14          14              7 25
19    13           13              6 20    12          12              6 21
11          11              5 30                         22    10
10              5 23     9           9              4 24     8           8
4 25     7           7              3 35 35                         26
6           6              3 27     5           5              2 28     4
4              2 29     3           3              1 30     2           2
1 31      1          1              0 45 Thus, the value "n" latched in the
latch 61 in the form of a binary code is converted by a decoder 62 into a
hexadecimal code, and signals FO, F1, F2 ..... F15 corresponding
respectively to the value N of 0, 1, 2 .....15 are fed from the decoder 62
to first input terminals of AND gates A0, A1, A2 ..... Al 5, respectively.
On the other hand, outputs of the memory elements 327, 326, ... 320 and
347, 346 ... 340 of the pattern so  shift registers 32 and 34 are supplied
to the second input terminals of the AND gates A0, A1, ... A7 and A8, A9
... A15, respectively. The outputs of the AND gates A0 to A7 are supplied
to the respective input terminals of an 0R gate 134a, and the outputs of
the AND gates A8 to A15 are supplied to respective input terminals of an OR
gate 134b. The outputs of the OR gates 134a and 134b are supplied to an
input terminal Di of a memory element 135 via an OR gate 134c. As a result,
one of the AND gates An (n = 0, 1, 2,... 55 15) opened in accordance with
the value "n" serves as a gate for outputting the pattern data, and the
pattern data stored in the pattern shift register 32 and the pattern shift
register 34 are fed via the AND gate An, OR gate 134a (134b) and OR gate
134c to the memory element 135 and is outputted therefrom as a serial
pattern signal SPPT. The color code stored in the bits 350 to 353 is
outputted therefrom in 17  



EP 0 163 863 B1 accordance with the pattern signal SPPT of "1" and is
supplied via the color bus CIr to the color palette circuit 11, so that the
row of the animation pattern is displayed on the CRT screen. Each of the
pattern shift registers 32 and 34 are designed to store dot pattern data of
8 bits. In the case where the dot pattern data is composed of 8 bits, that
is to say, the animation pattern is formed by 8 x 8 5  display elements,
the pattern shift register 32 is used alone. And, in the case where the dot
pattern data is composed of 16 bits, that is to say, the animation pattern
is formed by 16 x 16 display elements, the pattern shift register 32 and
the pattern shift register 34 connected thereto are used in combination. As
described above, the dot pattern data to be displayed during the next
horizontal display period are loaded into the memory elements 320 to 327 of
the pattern shift register 32 by a load signal LL supplied from the 10
shift controller 129 to load terminals LD of the memory elements 320 to 327
during the horizontal non- display period. The dot pattern data thus loaded
into the memory elements 320 to 327 are hereinafter referred to as "dot
data D0 to D7". Similarly, 8-bit dot pattern data to be displayed next to
the above- mentioned dot data are loaded into the memory elements 340 to
347 of the shift register 34 by a load signal RL supplied to load terminals
LD of the memory elements 340 to 347. The dot pattern data thus 15 loaded
into the memory elements 340 to 347 are hereinafter referred to as "dot
data E0 to E7". Then, during the horizontal display period, the dot data D0
to D7 and E0 to E7 are sequentially outputted from the AND gate An in
accordance with the shift signal S and hold signal H supplied from the
shift controller 129. First, when the signal at the output terminal Q of
the SRFF 127 is "0", that is to say, the whole of the animation pattern is
to be displayed on the screen, the value "n" latched in the latch 61 is
rendered "0", 20 and the signal F0 is outputted from the decoder 62.
Therefore, the AND gate A0 is opened for outputting the dot pattern data.
Then, the X counter 30 counts X, and when its count NX reaches 255, AND
gate 28 feeds "1" signal to the shift controller 129. Therefore, when a
signal MAG is "0", the shift controller 129 outputs the shift signal S in
synchronization with the counting of the horizontal counter 7. And, when
the signal MAG is "1 ", the shift controller 129 alternately outputs the
shift signal S and the hold signal H in 25 accordance with the even and odd
values of the count NX of the X counter 30. As a result, when the signal
MAG Is "0", the dot data D7, D6 ... D0 (E7, E6 ...EO) are sequentially
outputted from the AND gate A0, and the display elements corresponding to
these dot data are sequentially displayed on the horizontal scanning line
from the position X When the signal MAG is "1", the dot data D7, D7, D6, D6
... D0, D0 (E7, E7, E6, E6 ... E0, E0) are sequentially outputted from the
AND gate A0, and the display elements corresponding to 30 these dot data
are sequentially displayed on the screen. Next, when the signal at the
output terminal Q of the SRFF 127 is "1", that is to say, part of the
animation pattern is hidden on the left side of the screen, the value "n"
(n [err] 0) is latched in the latch 61, and a signal Fn is outputted from
the decoder 62. Therefore, the AND gate An is opened for outputting the dot
pattern data. Then, each time the count NX of the X counter 30 is
incremented by one, the shift 35 controller 129 outputs the shift signal S
when the signal MAG is "0", and also outputs alternately the shift signal S
and the hold signal H in accordance with the even and odd values of the
count NX when the signal MAG is "0". As a result, when the signal MAG is
"0", the dot data shown in TABLE 3 are sequentially outputted from the AND
gate An, and the display elements corresponding to these dot data are
sequentially displayed on the screen from a left end thereof. For example,
when (n = 5) is provided, the AND gate A5 is 40 opened to sequentially
output the dot data D2, D1, DO (E7 ... E0), so that the display elements
represented by these dot data are displayed from the left end of the
screen. And, when the signal MAG is "1 , each of these display elements is
displayed twice to magnify the animation pattern image twice. 45 50 55 18
EP 0163 863 B1 TABLE 3 AND gate                 Display screen Al      DD5
D4 D3 D2 D D0 E7 E8 E5 E4 E3 E2 E1 E0 A2       D5 D4 D3 D2 D1 D0 E7 E6 E5
E4 E3 E2 E1 E0 A3       D4 D3 D2 D D0 E7 E6 E5 E4 E3 E2 E1 E0 A4       D3
D2 D1 D0 E7 E6 E5 E4 E3 E2 E1 E0 



A5      D2 D1 D0 E7 E6 E5 E4 E3 E2 E1 E0 A6      DDO E7 E6 E5 E4 E3 E2 E E0
A7      DO E7 E6 E5 E4 E3 E2 E1 E0 15                     A        E7 E6 E5
E4 E3 E2 E1 E0 A9      E6 E5 E4 E3 E2 E1 E0 A10      E5 E4 E3 E2 E1 E0 20
A1l      E4 E3 E2 E1 E0 A12      E3 E2 E1 E0 A13      E2 E1 E0 25
A14      El E0 A15      E0 The operation of the above-mentioned embodiment
will now be described. 30 (A) NORMAL DISPLAY OF ANIMATION PATTERN (bit data
EC is "0") The display of an animation pattern image is effected by
assigning a selected display position to the animation pattern Pi (8 x 8
display elements or 16 x 16 display elements) of which data is stored in
the animation pattern table area 5d. The assignment of the display position
is effected by the animation control table Ck, and the display position is
shifted suitably to produce a required animation pattern image. The dot
pattern data representative of each animation pattern to be displayed and
the data representative of the display position thereof are determined by
the following procedure and are loaded into the corresponding one of the
animation pattern processors 20 to 27. (1) First, it is detected whether
there is any animation pattern to be displayed on the next horizontal
scanning line during the horizontal display period. More specifically, ALU
B7 (FIG. 10) sequentially checks the animation pattern control tables Ck in
accordance with the address data produced by the animation pattern number
counter B4 and compares the Y coordinate with the vertical count NV to
determine whether there is any animation pattern to be displayed. In the
case where there is the animation pattern to be displayed, the contents of
the counter B4 are loaded into the animation pattern 45    number-FIFO B5.
In this manner, the data designating those addresses of the animation
pattern control tables Ck which store the data representative of the
animation patterns to be displayed on the next horizontal scanning line are
sequentially loaded into the animation pattern number-FIFO B5. And, either
when eight data are stored in the FIFO B5 or when the check through the
animation pattern control tables Ck is completed, this processing is
finished. (2) During the next horizontal non-display period, the data in
the addresses of the animation pattern control tables Ck of which address
data have been loaded into the FIFO B5 are sequentially read from VRAM 5,
and these data as well as the respective dot pattern data representative of
the animation patterns Pi are sequentially loaded into eight animation
pattern processors 20 to 27, respectively. More specifically, the
complementary data of the data stored in the second byte of each animation
pattern 55   control table Ck and representing the X coordinate
(hereinafter referred to as "value X") is loaded into the X counter 30 of
the corresponding one of the animation pattern processors 20 to 27 as its
initial value NX0 (= 255 - X), and the color code and the bit data IC, CC
and EC are loaded into the color code register 35. Also, the address data
for addressing the animation pattern table area 5a is determined 19    EP 0
163 863 B1 through the ALU B7 in accordance with the data stored in the
animation pattern control table Ck and representing the name of the
animation pattern Pi and the vertical count NV. The dot data D0 to D7 and
E0 to E7 are read from the addresses designated by these address data and
loaded into the shift registers 32 and 34, respectively. However, the dot
data E0 to E7 are loaded into the pattern shift 5    register 34 only when
the animation pattern is formed by 16 x 16 display elements, that is to
say, a signal SIZE (FIG. 24) is "1". In this manner, the data processing
during the horizontal non-display period of this horizontal scanning line
is completed. (3) At the time when the display of the horizontal scanning
line is initiated, the start signal H0 and the count start signal CS are
supplied, so that the SRFF 125 is set while the SRFF 127 is reset. As a
result, 10   the signal at the output terminal Q of the SRFF 127 is
rendered "0", and the shift controller 129 outputs the reset signal CSb, so
that the latch elements 610 to 613 of the latch 61 are reset to render
their outputs "0" (i.e., n = "0"). Therefore, the output F0 of the decoder
62 is rendered "1", and the AND gate A0 is opened for outputting the dot
data. As a result, the output of the eighth bit 327 of the pattern shift
register 32 is fed to the memory element 135 via the AND gate A0, OR gate
134a and OR gate 



15    134c. On the other hand, when the SRFF 125 is set by the count start
signal CS, the X counter 30 starts the count-up operation. In this case,
since the initial value NX0 of the X counter 30 is (255 - X), the count NX
of this counter 30 reaches "255" when its contents are incremented X times,
so that the output of the AND gate 128 is rendered "1". Therefore, the
shift controller 129 outputs the shift signal S. and the bit data in 20
each of the pattern shift registers 32 and 34 and the memory element 135
are shifted one by one, so that the dot data D7, D6 ... D0 (ET, E6 ... E0)
are sequentially outputted as a serial pattern signal SPPT from the memory
element 135. The pattern signal SPPT is fed via a priority circuit 40 (FIG.
11), which deletes the animation pattern data having a low priority, to the
color code register 35 for outputting the color code therefrom. This color
code is fed to the color palette circuit 11 via the color bus CIr so that
the display 25 element is displayed in a selected color. In this manner,
the animation pattern image Pi is displayed at the selected display
position (X, Y). The same data processing is effected in the other
animation pattern processors 21 to 27, so that the selected animation
pattern images are successively displayed on the screen. 30  (B) DISPLAY OF
ANIMATION PATTERN (bit data EC is "1"; Value X is not less than 32) In this
case, the data are loaded into the animation pattern processor 20 to 27 as
described above for Item (A). At the start of the display of the horizontal
scanning line, the start signal H0 is supplied whereupon the 35 output of
the AND gate 130b is rendered "1" since the bit data EC is "1". As a
result, a value of 32 is added to the initial value NX0 (= 255 - X) of the
X counter 30 via the OR gate 130a. In this case, since X [err] 32 is
provided, this addition result will not exceed "256". Then, the processing
proceeds as described above for Item (A). The animation pattern image Pi is
displayed at a position shifted left from the position (X, Y) by 32 display
elements, that is to say, the position (X - 32, Y). In this case, the
counting of the X 40 counter 30 is started at the start of the display of
the horizontal scanning line, and therefore with this method, there is
overcome the disadvantage that the counting of the X counter must be
started a predetermined number of display elements (for example, 32 display
elements) before the display of the horizontal scanning line is started as
is the case with the conventional method. 45 (C) DISPLAY OF ANIMATION
PATTERN (bit data EC is "1"; Value X is not more than 31) In this case, the
data are also loaded into the animation pattern processors 20 to 27 as
described above for Items (A) and (3). When the start signal H0 is supplied
at the start of the horizontal display, a value of 32 is added to the 50
initial value NX0 (= 255 - X) as described above for Item (B). Therefore,
in this case, since X [err] 31 is provided, this addition result exceeds
"256" so that a carry signal Cr is outputted from the highest bit 217 of
the X counter 30, and the initial value NX0 is changed to a value of (31 -
X) as obtained from the above- mentioned formula (4). Also, the SRFF 127 is
set by the carry signal Cr, and therefore the signal at the output terminal
Q thereof is rendered "1 ", so that the shift controller 129 outputs the
signal CSa. As a result, 55 the value "n" determined in accordance with the
value X as shown in TABLE 2 is set in the latch 61. As a result, the signal
Fn of "1" is outputted from the decoder 62, so that the AND gate An is
opened for outputting the dot data, and this condition is maintained during
one horizontal display period. Then, the shift controller 129 outputs the
shift signal S to the pattern shift registers 32 and 34 and the 20    EP 0
163 863 B1 memory element 135, and the dot data as shown in TABLE 3 are
sequentially outputted from the AND gate An to the memory element 135 via
the OR gate 134a (or the OR gate 134b when the opened AND gate An is A8 to
Al 5) and OR gate 134c. The memory element 135 outputs these dot data as
the serial pattern signal SPPT. The dot data E0 to E1 are used only when
the animation pattern to be displayed is formed by 5  16 x 16 display
elements. TABLE 3 shows the display condition when the signal MAG is "0",
and when the signal MAG is "1", the animation pattern represented by each
of the dot data D0 to D7, E0 to E7 is displayed twice successively. As
described above, this control is effected by outputting alternately the
shift signal S and the hold signal H. As described above, with the
construction of this embodiment, when the bit data EC is "1", the initial
10  value NX0 of the X counter 30 is incremented at the start of the
horizontal display period. Therefore, there is no need to start the
counting of the X counter before the start of the display period as is the
case with the conventional system. Therefore, the time required for the
loading of the necessary data during the horizontal non-display period is
extended, and the number of animation patterns to be displayed on one
horizontal scanning line can be increased about 1.5 times larger as
compared with that achieved with the conventional 



is  system. Claims 1. A video display control system for displaying a video
image on a screen of a video display unit (3) 20     comprising: (a) memory
means (5) for storing (i) first to Nth (N [err] 2) animation pattern data
each representing an animation pattern composed of a predetermined number
of pattern elements, each of said pattern elements corresponding to at
least one of display elements on said screen, (ii) first to Nth display
position data which specify first to Nth display positions, respectively,
each of which is a position on 25       said screen, and (iii) first to Nth
color data specifying first to Nth colors, respectively; and (b) display
control means which comprises: (I) reading means (9) for reading said first
to Nth animation pattern data, said first to Nth display position data an
said first to Nth color data from said memory means (5); characterized in
that said display control means further comprises: 30          (II)
processing means (13) for receiving said first to Nth animation pattern
data, said first to Nth display position data and said first to Nth color
data read from said memory means (5) and for effecting a logical operation
on said first to Nth animation pattern data, said processing means (13)
comprising first to Nth processing circuits (21 - 27) having different
priority levels and outputting said first to Nth color data, respectively;
35          (III) operation means comprising logical operation circuit
means for receiving said first to Nth color data outputted from said
processing means and for producing, when said processing means outputs at
least two color data among said first to Nth color data with respect to
same display element on said screen, a new color data by effecting a
logical operation on said at least two color data for at least two
animation patterns to supply the new color data to said video display 40
unit said operation means comprising a priority circuit means (40) for
selectively supplying color data outputted from one having the highest
priority among the processing circuits corresponding to said at least two
color data as said new color data. 2. A video display control system for
displaying a video image on a screen of a video display unit (3) 45
comprising: (a) memory means (5) for storing (i) first to Nth (N [err] 2)
animation pattern data each representing an animation pattern composed of a
predetermined number of pattern elements, each of said pattern elements
corresponding to at least one of said display elements on said screen, (ii)
first to Nth display position data representing first to Nth display
positions each of which is a position on said 50       screen; and (b)
display control means which comprises: (I) reading means (9) for reading
said first to Nth animation pattern data and said first to Nth display
position data from said memory means; characterized in that said display
control means further comprises: 55          (II) processing means (13) for
receiving said first to Nth animation pattern data and said first to Nth
display position data and for serially outputting each of first to Nth
pattern element data by which said first to Nth animation pattern data are
constructed, respectively, each of Kth (1 [err] K [err] N) pattern element
data corresponding to one of pattern elements of the animation pattern; and
21    EP 0 163 863 B1 memory element 135, and the dot data as shown in
TABLE 3 are sequentially outputted from the AND gate An to the memory
element 135 via the OR gate 134a (or the OR gate 134b when 'the opened AND
gate An is A8 to A15) and OR gate 134c. The memory element 135 outputs
these dot data as the serial pattern signal SPPT. The dot data E0 to E7 are
used only when the animation pattern to be displayed is formed by 5 16 x 16
display elements. TABLE 3 shows the display condition when the signal MAG
is "0", and when the signal MAG is "1", the animation pattern represented
by each of the dot data D0 to D7, E0 to E7 is displayed twice successively.
As described above, this control is effected by outputting alternately the
shift signal S and the hold signal H. As described above, with the
construction of this embodiment, when the bit data EC is "1 ", the initial
10 value NX0 of the X counter 30 is incremented at the start of the
horizontal display period. Therefore, there is no need to start the
counting of the X counter before the start of the display period as is the
case with the conventional system. Therefore, the time required for the
loading of the necessary data during the horizontal non-display period is
extended, and the number of animation patterns to be displayed on one
horizontal 



scanning line can be increased about 1.5 times larger as compared with that
achieved with the conventional 15 system. Claims 1. A video display control
system for displaying a video image on a screen of a video display unit (3)
20     comprising: (a) memory means (5) for storing (i) first to Nth (N
[err] 2) animation pattern data each representing an animation pattern
composed of a predetermined number of pattern elements, each of said
pattern elements corresponding to at least one of display elements on said
screen, (ii) first to Nth display position data which specify first to Nth
display positions, respectively, each of which is a position on 26
said screen, and (iii) first to Nth color data specifying first to Nth
colors, respectively; and (b) display control means which comprises: (I)
reading means (9) for reading said first to Nth animation pattern data,
said first to Nth display position data an said first to Nth color data
from said memory means (5); characterized in that said display control
means further comprises: 30          (II) processing means (13) for
receiving said first to Nth animation pattern data, said first to Nth
display position data and said first to Nth color data read from said
memory means (5) and for effecting a logical operation on said first to Nth
animation pattern data, said processing means (13) comprising first to Nth
processing circuits (21 - 27) having different priority levels and
outputting said first to Nth color data, respectively; 35          (III)
operation means comprising logical operation circuit means for receiving
said first to Nth color data outputted from said processing means and for
producing, when said processing means outputs at least two color data among
said first to Nth color data with respect to same display element on said
screen, a new color data by effecting a logical operation on said at least
two color data for at least two animation patterns to supply the new color
data to said video display 40          unit said operation means comprising
a priority circuit means (40) for selectively supplying color data
outputted from one having the highest priority among the processing
circuits corresponding to said at least two color data as said new color
data. 2. A video display control system for displaying a video image on a
screen of a video display unit (3) 45     comprising: (a) memory means (5)
for storing (i) first to Nth (N [err] 2) animation pattern data each
representing an animation pattern composed of a predetermined number of
pattern elements, each of said pattern elements corresponding to at least
one of said display elements on said screen, (ii) first to Nth display
position data representing first to Nth display positions each of which is
a position on said 50        screen; and (b) display control means which
comprises: (I) reading means (9) for reading said first to Nth animation
pattern data and said first to Nth display position data from said memory
means; characterized in that said display control means further comprises:
55          (II) processing means (13) for receiving said first to Nth
animation pattern data and said first to Nth display position data and for
serially outputting each of first to Nth pattern element data by which said
first to Nth animation pattern data are constructed, respectively, each of
Kth (1 [err] K [err] N) pattern element data corresponding to one of
pattern elements of the animation pattern; and 21    EP 0 163 863 B1 (III)
detection means (32, 35 - 39) for receiving said first to Nth pattern
element data serially outputted from said processing means and for
detecting the fact that at least two pattern element data are outputted
with respect to the same display element on said screen from said
processing means to output a detection signal (S1). 5 3. A video display
control system according to claim 2, wherein said display control means
further comprises: current position data generating means for generating
current position data representative of a position of a display element
subject to display at present on said screen, and start signal generating
means for generating first to Nth start signals by comparing each of said
first to 10     Nth display position data with said current position data,
said processing means outputting said first to Nth pattern element data in
response to said first to Nth start signals, respectively. 4. A video
display control system according to claim 2, wherein said memory means (5)
further stores: 



other animation pattern data each representing an animation pattern; and
first to Nth pattern name data 15     each specifying one among the
animation patterns corresponding to said first to Nth animation pattern
data and said other animation pattern data, said first to Nth animation
pattern data read from said memory means being animation patterns specified
by said first to Nth pattern name data. 5. A video display control system
according to claim 2, wherein said processing means comprises first to 20
Nth processing circuits for outputting said first to Nth animation pattern
data, respectively, said first to Nth processing circuits respectively
having first to Nth flag register each of which can set a flag indicating
that said first to Nth pattern data serially outputted therefrom are
subject to the detection of said detection means, said at least two pattern
element data being outputted from ones in which the flags are set among
said first to Nth processing circuits. 25 6. A video display control system
according to claim 3 further comprising a central processing unit for
catching said current position data in response to said detection signal.
7. A video display control system for use with a video display unit (3)
having a screen which provides, in 30     accordance with a clock signal
synchronized with vertical and horizontal synchronization signal, a
plurality of columns of and a plurality of rows of display elements on said
screen each for displaying in a designated color, the video display control
comprising: (a) memory means (5) for storing (i) animation pattern data
representing an animation pattern composed of at least one row of a
predetermined number of pattern elements, each of said pattern 35
element corresponding to at least one of said display elements, (ii)
display position data specifying a display position which is a position on
said screen; and (b) display control means which comprises: (I) horizontal
counter means responsive to said clock signal for generating a horizontal
count representative of a current horizontal display position of display
element on the screen; 40          (II) reading means for reading said
animation pattern data and said position data from said memory means;
characterized in that said display control means further comprises (III)
shift register means composed of a predetermined number of stages for
storing pattern element data representative of pattern elements which
correspond to a row of said animation pattern, each stage of said shift
register means having an output terminal; 45          (IV) start signal
generating means for generating a start signal by comparing said horizontal
count with said display position data; (V) clock signal feeding means
responsive to said start signal for feeding said clock signal to said shift
register means; and (VI) selecting means responsive to said start signal
for selecting one of the output terminals of 50          said shift
register means in accordance with said position data and a predetermined
number of display elements by which said animation pattern on the screen is
to be shifted; (VII) said shift register means feeding pattern element data
derived from said selected output terminal to the video display unit; (c)
whereby said animation pattern is displayed at a new display position
shifted in the horizontal 55        direction by said predetermined number
of display elements with respect to the display position designated by said
display position data. 8. A video display control means according to claim
7, wherein said clock signal feeding means 22    EP 0 163 863 B1 comprises:
counter means for being preset with a value corresponding to said read
position data and said predetermined number, for counting said clock signal
in response to said start signal and outputting a control signal in
accordance with count value thereof; and 5      control circuit means
responsive to said control signal for feeding said clock signal to said
shift register means, said selecting means selecting the output terminal of
the last stage of said shift register means if said control signal is not
fed from said counter means when said start is applied thereto, said
selecting means selecting said one of said output terminals of said shift
register means in accordance with the contents of said counter means if
said control signal is fed from said counter means when said 10     start
signal is applied thereto. Revendlcatlons 1. Systeme de commande
d'affichage video pour afficher une image video sur un dcran d'une unit4 



15     d'affichage video (3) comprenant: (a) des moyens formant memoire (5)
pour enregistrer (i) des premibre a Nibme (N>2) donn6es de configuration
d'animation representant chacune une configuration d'animation se composant
d'un nombre predetermine d'el6ments de configuration, chacun desdits
elements de configuration corres- pondant & au moins un des el6ments
d'affichage sur ledit 6cran, (ii) des premibre a Nibme donn~es 20       de
position d'affichage qui specifient des premibre A Nibme positions
d'affichage, respectivement, dont chacune est une position sur ledit 6cran,
et (iii) des premibre a Nibme donn~es de couleur specifiant des premiore a
Niome couleurs, respectivement; et (b) des moyens de commande d'affichage
qui comprennent: (I) des moyens de lecture (9) pour lire lesdites premibre
a Nibme donndes de configuration 25          d'animation, lesdites premiere
a Nibme donndes de position d'affichage et lesdites premibre & Nibme
donnees de couleur a partir desdits moyens formant m6moire (5); caract6ris6
en ce que lesdits moyens de commande d'affichage comprennent en outre: (II)
des moyens de traitement (13) pour recevoir lesdites premiere & Nibme
donnees de configuration d'animation, lesdites premibre & Nibme donndes de
position d'affichage et lesdites 30          premiore a Nibme donnees de
couleur lues a partir desdits moyens formant m~moire (5) et pour effectuer
une op6ration logique sur lesdites premibre A Nibme donn6es de
configuration d'anima- tion, lesdits moyens de traitement (13) comprenant
des premier a Nibme circuits de traitement (21-27) ayant differents niveaux
de priorlte et delivrant en sortie lesdites premibre & Nieme donnees de
couleur, respectivement; 35          (111) des moyens d'operation
comprenant des moyens formant circuit d'op6ration logique pour recevoir
lesdites premibre a Nibme donn6es de couleur delivrees en sortie par
lesdits moyens de traitement et pour produire, lorsque lesdits moyens de
traitement delivrent en sortie au moins deux donnees de couleur parmi
lesdites premibre a Nibme donnees de couleur relativement au meme element
d'affichage sur ledit ecran, une nouvelle donn6e de couleur en effectuant
une 40          operation logique sur lesdites donn6es de couleur au nombre
d'au moins deux pour au moins deux configurations d'animation afin de
fournir la nouvelle donnee de couleur a ladite unit6 d'affichage video,
lesdits moyens d'operation comprenant un moyen formant circuit de priorito4
(40) pour foumir s6lectivement des donnees de couleur delivrees en sortie
par Pun des circuits de traitement ayant la plus haute priorite,
correspondant auxdites donn6es de couleur au nombre 45          d'au moins
deux en tant que dite nouvelle donnee de couleur. 2. Systbme de commande
d'affichage video pour afficher une image video sur un ecran d'une unite
d'affichage video (3) comprenant: (a) des moyens formant memoire (5) pour
enregistrer (i) des premi res a Nibme (N22) donnees de 50
configuration d'animation representant chacune une configuration
d'animation se composant d'un nombre preddtermind d'66ments de
configuration, chacun desdits elements de configuration corres- pondant a
au moins un desdits elements d'affichage sur ledit ecran, (ii) des premiore
a Nibme donn6es de position d'affichage representant des premibre a Nibme
positions d'affichage dont chacune est une position sur ledit ecran; et 55
(b) des moyens de commande d'affichage qui comprennent: (I) des moyens de
lecture (9) pour lire lesdites premibre A Nieme donnees de configuration
d'animation et lesdites premiere a Nieme donnees de position d'affichage a
partir desdits moyens formant memoire; caracterise en ce que lesdits moyens
de commande d'affichage 23    g  ^T  EP O 163 863 B1                  1
1111111111    I f I :     C   L  M   S* comprennent en outre: (II) des
moyens de traitement (13) pour recevoir lesdites premibre a Nieme donnees
de configuration d'animation et lesdites premibre & Nibme donn6es de
position d'affichage et pour delivrer en sortie de fagon s6rielle chacune
des premiere a Nibme donn6es d'6l1ment de 5          configuration avec
lesquelles lesdites premibre a Nibme donnees de configuration d'animation
sont construites, respectivement, chacune des Kibme (1 SK SN) donnee
d'6l6ment de configura- tion correspondant a l'un des 6l6ments de
configuration de la configuration d'animation; et (III) des moyens de
d~tection (32, 35-39) pour recevoir lesdites premibre a Ni6me donnees
d'6lment de configuration delivr6es en sortie de fagon serielle par lesdits
moyens de traitement 10          et pour detecter le fait qu'au moins deux
donn~ds d'el6ment de configuration sont d~livr~es en 



sortie relativement au meme el6ment d'affichage sur ledit 6cran par lesdits
moyens de traitement afin de d6livrer en sortie un signal de detection
(Si). 3. Systbme de commando d'affichage vid~o selon la revendication 2,
dans lequel lesdits moyens de 75     commando d'affichage comprennent en
outre: des moyens de gendration de donnees de position courante pour
generer des donndes de position courante representatives d'une position
d'un 6l6ment d'affichage faisant couramment l'objet d'un affichage sur
ledit ecran, et des moyens de g6neration de signal de d6but pour g6n6rer
des premier a Nibme signaux de ddbut en comparant chacune desdites premibre
a Nibme donnees de position 20     d'affichage auxdites donn6es de position
courante, lesdits moyens de traitement delivrant en sortie lesdites
premibre a Nibme donnees d'6l6ment de configuration en r6ponse auxdits
premier & Nibme signaux de d~but, respectivement. 4. Systeme de commando
d'affichage video solon la revendication 2, dans loquel lesdits moyens
formant 25     m6moire (5) enregistrent en outre: d'autres donn6es de
configuration d'animation representant chacune une configuration
d'animation; et des premriere & Nieme donnees de nom de configuration
sp~cifiant chacune l'une parmi les configura- tions d'animation
correspondant auxdites premibre A Nibme donnees de configuration
d'animation et auxdites autres donn6es de configuration d'animation,
lesdites premiere & Nibme donn6es de configu- 30     ration d'animation
lues a partir desdits moyens formant mdmoire 6tant des configurations
d'animation specifi6es par lesdites premibre & Nieme donnees de nom de
configuration. 5. Systbme de commande d'affichage video selon la
revendication 2, dans lequel lesdits moyens de traitement comprennent des
premier & Nieme circuits de traitement pour d6livrer en sortie lesdites 35
premibre a Nibme donnees de configuration d'animation, respectivement,
lesdits premier a Nieme circuits de traitement respectivement ayant des
premier a Nieme registres de drapeau dont chacun est capable de mettre & un
un drapeau indiquant quo lesdites premibre a Nibme donn6es de configuration
d~livrdes en sortie de fagon s6rielle & partir de ceux-ci font l'objet de
la detection par lesdits moyens de d6tection, lesdites donn6es d'6l6ment de
configuration au nombre d'au moins deux etant delivroes 40     en sortie
par ceux parmi lesdits premier & Nieme circuits de traitement dont les
drapeaux sont mis b un. 6. Systbme de commando d'affichage video solon la
revendication 3, comprenant en outre une unite centrale de traitement pour
saisir lesdites donndes de position courante en r6ponse audit signal de 45
detection. 7. Systeme de commando d'affichage video a utiliser avec une
unite d'affichage vidbo (3) ayant un 6cran qui fournit, en fonction d'un
signal d'horloge synchronis6 avec un signal de synchronisation verticale et
horizontale, une multiplicite de colonnes d'dldments d'affichage et une
multiplicite de rang6es d'did- 50     ments d'affichage sur ledit ecran,
chacun devant etre affiche dans une couleur design6e, ledit systbme de
commando d'affichage vid6o comprenant: (a) des moyens formant memoire (5)
pour enregistrer (i) des donnees de configuration d'animation representant
une configuration d'animation so composant d'au moins une rang6e d'un
nombre predetermine d'elements de configuration, chacun desdits el6ments de
configuration correspondant 55       a au moins l'un desdits elements
d'affichage, (ii) des donndes de position d'affichage spdcifiant une
position d'affichage qui est une position sur ledit 6cran; et (b) des
moyens de commando d'affichage qui comprennent: (I) des moyens de comptage
horizontal qui, en reponse audit signal d'horloge, g6norent un 24    I
L   L   rl comptage horizontal representatif d'une position d'affichage
horizontal courante de l'el6ment d'affichage sur l'ecran; (II) des moyens
de lecture pour lire lesdites donnees de configuration d'animation et
lesdites donnees de position a partir desdits moyens de memoire;
caracterise en ce que lesdits moyens 5          de commande d'affichage
comprennent en outre: (Ill) des moyens formant registre & d6calage so
composant d'un nombre pr6d6termin6 d'etages pour enregistrer des donnees
d'6l6ment de configuration representatives d'6l6ments de configu- ration
qui correspondent a une rang6e de ladite configuration d'animation, chaque
6tage desdits moyens formant registre a decalage ayant une borne de sortie;
10         (IV) des moyens de gdndration de signal de d6but pour g6nerer un
signal de ddbut en comparant ledit comptage horizontal auxdites donn6es de
position d'affichage; 



(V) des moyens d'envoi de signal d'horloge qui, en reponse audit signal de
debut, envoient ledit signal d'horloge auxdits moyens formant registre a
decalage; et (VI) des moyens de s6lection qui, en reponse audit signal de
d6but, sdlectionnent l'une des 15          bomes de sortie desdits moyens
formant registre a decalage en fonction desdites donn6es de position et
d'un nombre preddtermin4 d'6l6ments d'affichage suivant lequel ladite
configuration d'animation sur l'ecran doit 8tre decaloe; (VII) lesdits
moyens formant registre a d6calage foumissant les donnees d'6l1ment de
configura- K.)             tion issues de ladite borne de sortie
selectionn6oe a ladite unite d'affichage vid~o; 20       (c) si bien que
ladite configuration d'animation est affich6e a une nouvelle position
d'affichage decal6e dans la direction horizontale suivant ledit nombre
preddtermin6 d'416ments d'affichage par rapport a la position d'affichage
design6e par lesdites donnees de position d'affichage. 8. Systeme de
commande d'affichage viddo selon la revendication 7. dans loquel lesdits
moyens d'envoi 25     de signal d'horloge comprennent: des moyens de
comptage devant Otre pre-regles sur une valour correspondant auxdites
donn6es de position lues et audit nombre predetormine, pour compter ledit
signal d'horloge en reponse audit signal de debut et delivrer en sortie un
signal de commando en fonction do leur valour de comptage; et des moyens
formant circuit de commando qui, en r~ponse audit signal de commande,
envoient ledit signal 30     d'horloge auxdits moyens formant registre a
decalage, lesdits moyens de selection selectionnant la borne de sortie du
dernier 4tage desdits moyens formant registre & d6calage si ledit signal de
commando n'est pas fourni par lesdits moyens de comptage lorsque ledit
signal de d6but leur est appliqu6, lesdits moyens de selection
selectionnant ladite borne parmi lesdites bornes de sortie desdits moyens
formant registre a d6calage en fonction du contenu desdits moyens de
comptage si ledit 35     signal de commande est fourni par lesdits moyens
de comptage lorsque ledit signal de d6but lour est appliqu6.
Patentansprtche 40  1. Videoanzeigesteuersystem zur Anzeige eines
Videobildes auf dem Schirm einer Videoanzeigeeinheit (3), mit a)
Speichermitteln (5) zur Speicherung (i) von ersten bis N-ten (N22)
Bewegunsmustordaten, die jeweils ein Bewegungsmuster reprasentieren, das
sich aus elner vorgegebenen Anzahl von Muster- elementen zusammensetzt, von
denen jedes mindestens einem Anzeigeoelement auf dem Schirm 45
entspricht, (ii) von ersten bis N-ton Anzeigepositionsdaten, die erste bis
N-te Anzeigepositionen als Position auf dem Schirm spezifizieren und (iii)
von ersten bis N-ten Farbdaten, die jeweils erste bis N-te Farben
spezifizieren; und mit b) Anzeigesteuermitteln, die folgendes aufweisen:
(I) Lesemittel (9) zum Lesen der ersten bis N-ten Bowegungsmusterdaten, der
ersten bis N-ten 50          Anzeigepositionsdaten und der orsten bis N-ten
Farbdaten aus den Spoichermitteln (5). dadurch gekennzelchnet, daR die
Anzeigesteuermittel des weiteren folgendes aufweison: (II)
Verarbeitungsmittel (13) zur Aufnahme der ersten bis N-ten
Bowegungsmusterdaten, der ersten bis N-ton Anzeigepositionsdaten und der
ersten bis N-ten Farbdaten, die aus den Speichermitteln (5) ausgelesen
werden, und zur DurchfUhrung einer logischen Operation auf die 55
orsten bis N-ten Bewegungsmustordaten, wobei die Verarbeitungsmittel (13)
erste bis N-to Verarbeitungsschaltungen (21-27) aufweison, die verschledene
Prioritatsstufen haben und jeweils die ersten bis N-ten Farbdaten ausgeben;
(Ill) Operationsmittel, die logische Operationsschaltungsmittel aufweisen,
zur Aufnahme der ersten 25    EP 0 163 863 B1                     11f!lc
II1l111!a11 11111               II III bis N-ten Farbdaten, die von den
Verarbeitungsmitteln ausgegeben werden, und zur DurchfUh- rung elner
logischen Operation, wenn die Verarbeitungsmittel mindestens zwei Farbdaten
unter den ersten bis N-ten Farbdaten in Bezug auf dasselbe Anzeigeelement
auf dem Schirm ausge- ben, wobei die logische Operation auf die mindestens
zwei Farbdaten for mindestens zwei 5          Bewegungsmuster ausgeflhrt
wird, um ein neues Farbdatum zu erzeugen und an die Videoanzei- geeinheit
zu liefem, welche Operationsmittel ein Prioritatsschaltungsmittel (40)
autweisen, um selekbv diejenigen Farbdaten zu liefern, die von der
Verarbeitungsschaltung mit der hochsten Prioritat als neues Farbdatum
ausgegeben werden, entsprechend den mindestens zwei Farbda- ten. 



10 2. Videoanzeigesteuersystem zur Anzeige eines Videobildes auf dem Schirm
einer Videoanzeigeeinheit (3), mit: a) Speichermitteln (5) zur Speicherung
(i) von ersten bis N-ten (N22) Bewegungsmusterdaten, die jeweils ein
Bewegungsmuster reprasentieren, das sich aus einer vorgegebenen Anzahl von
Muster- 15       elementen zusammensetzt, von denen jedes mindestens einem
Anzeigeelement auf dem Schirm entspricht, (ii) von ersten bis N-ten
Anzeigepositionsdaten, die erste bis N-te Anzeigepositionen als Position
auf dem Schirm spezifizieren; und V>          b) Anzeigesteuermittel, die
folgendes aufweisen: (I) Lesemittel (9) zum Lesen der ersten bis N-ten
Bewegungsmusterdaten und der ersten bis N- 20         ten
Anzeigepositionsdaten aus den Speichermitteln, dadurch gekennzelchnet, dcaB
die Anzeiges- teuermittel des weiteren folgendes aufweisen: (II)
Verarbeitungsmittel (13) zur Aufnahme der ersten bis N-ten
Bewegungsmusterdaten und der ersten bis N-ten Anzeigepositionsdaten und zur
seriellen Ausgabe der ersten bis N-ten Musterele- mentdaten, aus denen die
ersten bis N-ten Bewegungsmusterdaten jeweils bestehen, wobei jedes 25
K-te (1SKS N) Musterelementdatum einem der Musterelemente des
Bewegungsmusters ent- spricht; und (III) Nachweismittel (32, 35-39) zur
Aufnahme der ersten bis N-ten Musterelementdaten, die seriell von den
Verarbeitungsmitteln ausgegeben werden, und zum Nachweis der Tatsache, daBi
minde- stens zwei Musterelementdaten in Bezug auf das gleiche
Anzeigeelement auf dem Bildschirm 30          von den Verarbeitungsmitteln
ausgegeben werden, um in diesem Fall ein Nachweissignal (SI) auszugeben. 3.
Videoanzeigesteuersystem nach Anspruch 2, bei dem die Anzeigesteuermittel
des weiteren folgendes aufweisen: 35
Momentanpositionsdatenerzeugungsmittel zum Erzeugen von
Momenttanpositionsdaten, die repr&- sentativ for die Position eines
momentan auf dem Schirm angezeigten Anzeigeelements sind; und
Startsignalerzeugungsmittel zur Erzeugung von ersten bis N-ten
Startsignalen durch jeweiligen Vergleich der ersten bis N-ten
Anzeigepositionsdaten mit den Momentanpositionsdaten, wobei die
Anzeigemittel, die ersten bis N-ten Musterelementdaten jeweils im
Ansprechen auf die ersten bis N-ten 40     Startsignale ausgeben. 4.
Videoanzeigesteuersystem nach Anspruch 2, bei dem die Speichermittel (5)
des weiteren folgendes speichem: andere Bewegungsmusterdaten, von denen
jedes ein Bewegungsmuster reprasentiert, und 45        erste bis N-te
Musternamendaten zur Spezifizierung eines unter den Bewegungsmustem gemel
den ersten bis N-ten Bewegungsmusterdaten und den anderen
Bewegungsmusterdaten, wobei es sich bei den aus den Speichermitteln
ausgelesenen ersten bis N-ten Bewegungsmusterdaten um die durch die ersten
bis N-ten Musternamensdaten spezifizierte Bewegungsmuster handelt. 50 5.
Videoanzeigesteuersystem nach Anspruch 2, bei dem die Verarbeitungsmittel
erste bis N-te Verarbei- tungsschaltungen jeweils zur Ausgabe der ersten
bis N-ten Bewegungsmusterdaten aufweisen und die ersten bis N-ten
Verarbeitungsschaltungen jeweils erste bis N-te Kennzeichenregister
aufweisen, von denen jedes ein Kennzeichen daflr setzen kann, daB die
ersten bis N-ten seriell ausgegebenen Musterdaten dem Nachweis durch die
Nachweismittel unterworfen werden, wobei die mindestens zwei 65
Elementdaten von denjenigen der N Verarbeitungsschaltungen ausgegeben
werden, in denen die Kennzeichen gesetzt sind. 6. Videoanzeigesteuersystem
nach Anspruch 3, das des weiteren eine zentrale Rechnereinheit aufweist, 26
EP O 183 863 B13 1                          11111111111 liii lli umr das
Momentanpositionsdatum im Ansprechen auf das Nachweissignal aufzugreifen.
7. Videoanzeigesteuersystem zur Verwendung mit einer Videoanzeigeeinheit
(3) mit einem Schirm, der eine Vieizahl von Spalten und Zeilen von
entsprechend einem zu einem Vertikalsynchronisationssignal s      und
einern Horizontalsynchronisationssignal synchronen Taktsignal angesteuerten
Anzeigeelementen auf dem Schirm autweist, von denen jedes zur Anzeige in
einer bestimmten Farbe bestimmt ist, welches Videoanzeigesteuersystem
folgendes aufweist: a) Speichermittel (5) zur Speicherung (I) von
Bewegungsmusterdaten, die ein Bewegungsmuster reprasentieren, das sich aus
mindestens einer Reihe einer vorgegebenen Anzahl von Musterelemen- 10
ten zusammensetzt, von denen jades mindestens elnem Anzeigeelement auf dem
Schirm entspricht, 



von (ii) Anzeigepositionsdaten, die eine Anzeigeposition als Position auf
dam Schirm spezifizieren; und b) Anzeigesteuermittel, die folgendes
aufweisen: (I) Horizontalzahlermittel, die auf das Taktsignal ansprechen,
um eine Horizontalzahlung durchzu- t5         fthren, die fOr die momentane
Horizontalanzeigeposition des Anzeigeelements auf dem Schirm reprasentativ
lst; (II) Lesemittel zum Lesen der Bewegungsmusterdaten und der
Positionsdaten aus den Speicher- K>               mitteln, dadurch
gekennzeichnet, daB die Anzeigesteuermittel des weiteren folgendes aufwei-
K)               sen: 20          (111) Schieberegistermittel, die sich aus
einer vorgegebenen Anzahl von Stufen zusammensetzen, zur Speicherung von
Musterelementdaten, die reprisentativ fOr Musterelemente sind, die einer
Reihe des Bewegungsmusters entsprechen, wobei jade Stufa der
Schieberegistermittel einen Ausgang aufweist; (IV)
Startsignalerzeugungsmittel zurn Erzeugen elnes Startsignals durch
Vergleichen des Horizon- 26          talzghlwertes mit dam
Anzeigepositionsdatum; (M) Taktsignalzufuhrmittel, die auf das Startsignal
ansprechen, zum Zufibhren des Taktsignals an die Schieberegistermittel; und
(VI) Selektionsmittel, die auf das Startsignal ansprechen, um einen der
Ausgange der Schiebere- gistermittel entsprechand dam Positionsdatum und
einer vorgagebenen Zahl von Anzeigeelemen- K.-  s30         ten, um die das
Bewegungsmuster auf dam Schirm verschoben warden soll, auszuwahlen; (VII)
wobei die Schieberegistermittel Musterelementdaten, die von dam ausgewalten
Ausgang abgeleitet sind, der Videoanzeigeeinheit zufUhren; c) wobei das
Bawegungsmuster an einer neuen Anzeigeposition dargestellt wird, die in
horizontalar Richtung um die vorgegebene Anzahl von Anzeigeelementen in
Bezug auf die Position, die durch 35        das Anzeigepositionsdatum
bezeichnet ist, verschoben ist. J>      8. Videoanzeigesteuermittel nach
Anspruch 7, bei dam die Taktsignalzufuhrmittel folgendes aufweisan:
ZAhImittel, die auf einen Wart eingestellt werden, der dem ausgelesenen
Positionsdatum und der vorgegebenen Zahl entspricht, umr das Taktsignal im
Ansprechen auf das Startsignal zu zAhlen und ein 40     Steuersignal
entsprechend ihrem Zahlwert auszugeben; und Steuerschaltungsmittel, die auf
das Steuersignal ansprechen, umr das Taktsignal den Schieberegi-
stermitteln zuzufUhren; wobei die Selektionsmittel den Ausgang der letzten
Stufe der Schieberegistermittel auswahlen, falls das Steuersignal nicht von
den ZAhImitteln zugeflhrt wird, wenn das Startsignal an diese angelegt
wird, 45     und die Selektionsmittel den einen unter den Ausgingen der
Schiabaregistermittel entsprechend dam Inhalt der Z7himittel auswahlen,
falls das Steuersignal von den ZAhImitteln zugefUhrt wird, wenn das
Startsignal an diese angelegt wird. 50 55 27    


