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1) We, HiracHl, LTD., of 1-5-1,
Marunouchi, Chiyodaku Tokyo, Japan a
body corporate organised according to the
laws of Japan, and HITACHI DENSHI KABUSH-
Ki KAISHA, of 23-2, 1-chone, Kandasudacho,
Chiyoda-ku, Tokyo, Japan, a body corporate
organized according to the laws of Japan, do
hereby declare the invention, for which we pray
that a patent may be granted to us, and the
method by which it is to be performed, to be
particularly described in and by the following
statement :—

The present invention relates to a coloured
display system for displaying solid-coloured
areas of different types.

In the case where a plurality of solid col-
oured areas are displayed under partially
superimposed conditions, a superimposed por-
tion of the figure may be represented by a
mixed colour, with the result that such a mixed
colour portion is not clearly visible.

To one known system designed to meet the
above problem, a plurality of refresh memories
are provided for storing colour codes and data
codes and a set of colour codes and data codes
is read out from each refresh memory. The
colour code and the data code are converted
into colour information and figure information,
respectively, and are then combined. Further-
more, any one of the combined informations
corresponding to the respective refresh memo-
ries may be selected in accordance with a
desired priority order by a priority circuit and
is then displayed on the screen of a coloured
cathode ray tube.

In the above described display system since
information including colour information on
several signal lines is applied to the priority
circuit, this circuit is constructionally com-
plicated. Furthermore, it is necessary to pro-
vide a plurality of refresh memories for storing
the colour codes and the data codes for dis-
play on the screen.

It is an object of the present invention to
provide a coloured display system which can
dynamically display a plurality of solid- co-
loured areas on a screen.

According to the present invention, there is
provided a coloured display system including:
first means for generating a plurality of sets of

figure information representative of a plurality
of solid-coloured areas to be displayed; second
means connected to said first means, for
selecting one of the set of figure information in
response to a predetermined priority order
when the set of figure information is simultan-
eously generated by said first means; third
means for storing colour information corres-
ponding to the respective sets of figure in-
formation; fourth means connected to said
second and third means, for reading out colour
information corresponding to the figure infor-
mation selected by said second means from
said third means; and fifth means connected
to said third means, for displaying solid-colour- 65
ed areas in response to the colour information
read out from said fourth means.

The present invention will now be described
in greater detail by way of example with
reference to the accompanying drawings,
wherein:—

Figure 1 is a circuit diagram of one preferred
form of coloured display system;

Figure 2 is a diagram showing an example of
a solid-coloured area displayed on a screen;

Figure 3 is a circuit diagram of the coinci-
dence detecting circuit shown in Figure 1;

Figures 4 and 5 are diagrams illustrative of
an example of two solid-coloured areas dis-
played in a partially superimposed condition;

Figure 6 is a circuit diagram showing the
priority encoder shown in Figure 1;

Figure 7 is a diagram showing another
example of a solid-coloured areas displayed on
a screen;

Figure 8 is a circuit diagram of a second
preferred form of a coloured display system;

Figure 9 is a diagram showing an example
of three solid-coloured areas displayed on a
screen;

Figure 10 is a set of output waveforms of
the digital differential amplifier shown in
Figure 8;

Figure 11 is a circuit diagram of the digital
differential amplifier shown in Figure 8;

Figure 12 is a circuit diagram of the timing
generator shown in Figure 8;

Figure 13 is a set of signal waveforms in the
circuit shown in Figure 12; and

Figure 14 is a circuit diagram showing the 100
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priority encoder shown in Figure 8.

Referring first to the coloured display sys-
tem shown in Figure 1, the system includes
coincidence detecting circuits 1 to 4; exclu-
sive OR circuits 5 and 6; trigger flip-flop
circuits 7 and 8;a priority encoder 9;a decoder
10; a memory circuit 11 for storing colour
information;and digital-analog converters 12 to
14,

The following three processing steps are
mainly performed by the circuit of Figure 1.
(a) forming a plurality of solid coloured areas in
a sequence scanning system.

(b) processing of the superimposed portion of
the solid-coloured areas.

(c) processing of cross points of two lines
segments by which a solid-coloured area is
surrounded.

The first processing step referred to above
will now be described in greater detail:—

Referring to Figure 2, a planar figure 21 is
formed by wholly colouring or painting in a
quadrilateral held between two line segments
A and B and is displayed on a screen 22 of a
standard colour television receiver having
horizontal scanning.

Each of the coincidence detecting circuits
1 to 4 is shown in greater detail in Figure 3.
A dot counter 101 is provided for representing
the beam position on a horizontal scanning line
S scanned at a given time. If it is presumed
that the left and right ends of the horizontal
scanning lines are represented with —256 and
+255, respectively, the dot counter 101 is set
to —256 at the start of the scan and counts
512 during the scanning period from the
left end to the right end. A gradient register
102 is provided for storing the gradient of a
line segment, for example, line segment A.
The gradient in the register 102 is added in an
accumulator 103 during every scanning of a
horizontal scanning line. The contents of the
accumulator 103 thus represent the position
of the line segment on the horizontal scanning
line scanned at a given time. The contents of
the dot counter 101 and the accumulator
103 are compared with each other and a
coincidence signal is derived from the com-
parator 104 when the contents thereof coin-
cide with each other, that is, when the scanning
position coincides with the position of the line
segment.

If it is assumed that the coincidence de-

tecting circuits 1 and 2 are provided for detect-

ing the coincidence of the scanning position
with the positions P and O on the line segments
A and B, respectively, the flip-flop circuit 7 is
set and reset when the scanning position
coincides with the positions P and O on the
line segments A and B, respectively. A “1”
signal is derived from the output of the flip-
flop 7 representing the figure information for
colouring or painting in a quadrilateral held
between the line segments 4 and B, by scann-
ing from the bottom scanning line to the top

scanning line. The second processing step re-
ferring to above will now be described in
greater detail.

Figure 4 shows the case where two solid-
coloured areas 23 and 24 are displayed in a
partially superimposed condition. In such a
case, the superimposed portion of the two
solid-coloured areas is displayed with either
one of the colours corresponding to the two
solid-coloured areas as in Figure 5. That is,
when a triangle 25 held between line segments
A and B is partially superimposed on a triangle
26 held between line segments C and D, the
superimposed portion is displayed with a colour
corresponding to the triangle 25.

If it is presumed that the coincidence
detecting circuits 1, 2, 3 and 4 are provided for
detecting the coincidence of the scanning
position with the positions on line segments A,
B,C and D of Figure 5, respectively, figure
informations representative of triangles 25 and
26 are derived from the flip-flop circuits 7 and
8, respectively.

A “1” signal is supplied through the exclu-
sive OR circuits 5 (hereinbetween referred to as
“EOR”) to the flip-flop circuit 7 when the
scanning position arrives at a position on the
line segment A4 and the flip-flop circuit 7 is then
set. Also a ““I”’ signal is supplied through the
EOR 5 to the flip-flop circuit 7 when the
scanning position arrives at a position on the
line segment B and the flip-flop circuit 7 is then
reset.

On the other hand, a *“1” signal is supplied
through the EOR 6 to the flip-flop circuit 8
when the scanning position arrives at a position

“on the line segment C and the flip-flop circuit

8 is then set. Also a “1” signal is supplied
through the EOR 6 to the flip-flop circuit 8
when the scanning position arrives at a position
on the line segment D and the flip-flop 8 is then
reset. “1” signals are derived from the flip-flop
circuits 7 and 8 during periods when the flip-
flop circuits 7 and 8 are set, respectively.
Figures information from the flip-flop circuits
7 and 8 is applied to the priority encoder 9.

An embodiment of a priority encoder is
shown in Figure 6. A signal D1 from the flip-
flop circuit 7 is directly applied to the decoder
10 as a signal E1. On the other hand, a signal
D2 from the flip-flop circuit 8 is applied
through an AND circuit 901 to the decoder 10
as a signal E2 only when no signal D1 is derived
from the flip-flop circuit 7. In short, figure
information from the flip-flop circuit 7 is
preferentially selected by the priority encoder
9

The memory circuit 11 is provided for storing
colour information. An address of the memory
circuit 11 is designated in response to the signal
El and E2 from the priority encoder 9 by the
decoder 10. Colour information is read out
from the memory circuit 11 in response to the
address from the decoder 10 and is converted
into colour signals R, G and B by the respective

70

75

80

90

100

105

110

115

125

130



10

15

20

25

30

35

40

45

50

55

60

65

3 1578 942

digital-analog converters 12, 13 and 14. The
colour signals R, G and B are then displayed on
the screen of a colour cathode ray tube.

The third processing step referred to above
will now be described in greater detail.

In the case where a triangle 27 such as that
shown in Figure 7 is displayed, the coincidence
signals from the coincidence detecting circuits
1 and 2 are simultaneously obtained only once
in each horizontal scanning line when the
scanning position coincides with the cross
point @ between the line segments 4 and B.
Therefore, if the coincidence signals from the
circuits 1 and 2 were directly applied to the
flip-flop circuit 7, an undesirable line starting
from the point « would be drawn on the screen
22. Since the coincidence signals from the
detecting circuits 1 and 2 are supplied through
the EOR 5 to the flip-flop circuit 7, coincidence
signals generated when the scanning position
coincides with the cross point between the line
segments A and B are eliminated. In a similar
manner, the coincidence signals simultanousty
generated from the detecting circuits 3 and 4
are eliminated by means of the EOR 6.

The following functions are performed by
the above described circuits.

(a) It is easy to display a solid-coloured area by
colouring or painting in a desired region.

(b) It is possible to display a superimposed
portion of a plurality of solid-coloured areas
with a selected one of the colours correspond-
ing to the solid-coloured areas. .

(c) An error signal is not generated when the
scanning position arrives at a cross point
between the line segments.

As compared with the prior art display
system, the present invention is mainly con-
cerned with simplifying the circuit construc--
tion. Since colour information is generated
after figure information is selected in a priority
order, the priority encoder 9 and the memory
circuit 11 can consist of very simple circuits.

Referring now to the second embodiment
shown in Figure 8, the system includes a
processing device 31; a digital differential
analyzer 32 (hereinafter represented by “DD
A”), register 33 and 34; comparators 35 and
36; flip-flop circuits 37 and 38 ; a timing gen-
erator 39;an EOR 40; a trigger flip-flop circuit
41;a priority encoder 42;a decoder 43;a mem-
ory circuit 44; digital-to-analog converters 45
to 47; a colour monitor 48 in the form of a

.colour Braun tube,

Referring to Figure 9, three solid-coloured
areas 51 to 53 are to be displayed on a screen
54. The solid-coloured area 51 is to be dis-
played as a background over a full region of the
screen and the solid-coloured area 52 is to be
displayed against the solid-coloured area 51.
Furthermore, the solid-coloured area 53 is to
be displayed on the solid-coloured area 52.

The operation of the circuit shown in
Figure 8 will now be described with reference
to the solid-coloured area displayed in Figure

9. ‘
It will be assumed that the screen 54 is
scanned in a direction from the bottom hori-
sontal scanning line to the top horizontal
scanning line,

The processing device 31 sets an initial
condition in the DDA 32 and previously
stores colour information into the memory
circuit 44. The DDA 32 generates signals SA,
SB, SC and SD shown in Figure 10. The signal
SA corresponds to a period for displaying the
solid-coloured area 52 and the signal SB corres-
ponds to a period for displaying the solid-
coloured area 53. The signals SC and SD
represent the positions on the line segments
Aand B.

Referring to the detailed circuit of the DDA
32, which is shown in Figure 11, the circuit
includes coefficient multipliers 320 to 323
for multiplying a first increment by 1/K (K
being for example, equal to or more than 1);
comparators 324 to 326 arranged to output
a third increment during the period when a
value of Y registered therein is positive; inte-
rators 327 and 328. and an inverter 329. The
value of Y registered in each of the coefficient
multipliers 321 and 323 and the comparators
324 and 326 is previously set to a positive
value and the value of Y registered in each of
the coefficient multipliers 320 and 322 and the
comparator 325 is previously set to a negative
value.

Since the value of Y registered in the com-
parator 324 is positive when the operation of
the DDA is started, the third increment of the
comparator 324 is output as a signal SA. The
third increment of the comparator 324 is not
output after a time T3 when the value of Y
registered in the comparator 324 becomes
negative,

The third increment of the comparator 325
is output after a time T,. The value of Y
registered in the comparator 326 is decreased
by the third increment of the comparator 325
and the third increment of the comparator 326
is not output after a time T,. Therefore, the
third increment of the comparator 326 is
output as signal SB during a period of time
T1 to T2.

The values of Y registered in the integrators
327 and 328 are set to initial values of Y, and
Y, respectively. These initial values Y, and Y,
correspond to the points b and ¢ representative
of bottom points of the line segments 4 and B
shown in Figure 9. Outputs of the coefficient
multiplier 323 and the inverter 329 are inte-
grated by the integrators 327 and 328. The
integrated values from the integrators 327
and 328 are output as signals SC and SD
during a period from T, to T,. These signals
SC and SD correspond to the positions on the
line segments A and B.

The signals SA and SB are applied to flip-
flop circuits 38 and 37 and the signals SC and
SD are stored in the registers 33 and 34.
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The timing generator 39 generates various
timing signals applied to the DDA 32, the flip-
flop circuits 37 and 38, the comparators 35 and
36 and the colour monitor 48. .

Referring now to the detailed circuit of the
timing generator 39 shown in Figure 12, the
circuit includes a clock generator 391 for
generating a series of basic clock pulses; a
blanking signal generator 392 for generating
a blanking signal; a horizontal synchronizing
signal generator 393 for generating a horizontal
synchronizing signal; a vertical synchronizing
signal generator 394 for generating a vertical
synichronizing signal; and AND circuit 395 and
an OR circuit 396.

Referring to the signal waveforms shown in
Figure 13, a series of clock pulses TA from the
clock generator 391 is applies as a signal dr to
the DDA 32. The clock pulses TA from the
clock generator 391 and the blanking signal
TB from the blanking generator 392 are applied
to the AND circuit 395 and a signal TD from
the AND circuit 395 is applied to the com-
parators 35 and 36. The horizontal synchro-
nizing signal TC from the generator 393 is
applied to the flip-flop circuits 37 and 38 to
reset and, the horizontal synchronizing signal
TC and the vertical synchronizing signal from
the generator 394 are applied as a signal TE to
the colour monitor 48.

The comparators 35 and 36 detect the
coincidence between the scanning position and
the position of the line segment.

In the comparators 35 and 36, the contents
of the registers 33 and 34 are counted down
by signal pulses TD from the timing generator
39 during a set period T; - T, of the flip-flop
37. When the contents of the registers 33 and
34 are counted down to zero, coincidence sig-
nals are derived from the respective compara-
tors 35 and 36 and are applied through the
EOR 40 to the flip-flop 41. Figure information
for displaying the solid-coloured area 53 of
Figure 9 is output from the flip-flop 41 and is
applied as a signal DA to the priority encoder
42. The signal SA set in the flip-flop 38 is
applied as a signal DB to the priority encoder
42 and a “1” signal is applied as a signal DC to
the priority encoder 42. The signals DB and DC
correspond to the solid-coloured area 52 and 51
shown in Figure 9.

The priority encoder 42 selects the figure
information DA, DB or DC in response to a
desired priority order, the circuit of which is
shown in greater detail in Figure 14. The
circuit includes: AND circuits 421 and 422;and
OR circuits 423 and 424. In the priority
encoder 42, figure information is selected in
response to a priority order DA> DB> DC.
Selected figure information DA and DB is
output as signals EA and EB, respectively, and
selected information DC is outputted as signals
EA and EB.

The decoder 43, the memory circuit 44 and
the converters 45 to 47 correspond to the

decoder 10, the memory circuit 11 and the

converters 12 to 14 shown in Figure 1, respec-
tively. Outputs of the convertors 45 to 47 are
displayed on the screen of the colour monitor

WHAT WE CLAIM IS:—

1. A coloured display system including:
first means for generating a plurality of sets of
figure information representative of a plurality
of solid-coloured areas to be displayed;second
means connected to said first means, for
selecting one of the sets of figure information
in response to a predetermined priority order
when the set of figure information is simul-
taneously generated by said first means; third
means for storing colour information corres-
ponding to the respective sets of figure infor-
mation; fourth means connected to said second
and third means, for reading out colour infor-
mation corresponding to the figure information
selected by said second means from said third
means;and fifth means connected to said third
means, for displaying solid-coloured areas in
response to the colour information read out
from said fourth means.

2. A coloured display system according to
claim 1, wherein said fifth means include
converter means for converting the colour
information read out from said third means
into analog information, and a colour monitor
for displaying the analog information from said
converter.

3. A coloured display system according to
claim 2, wherein said first means includes
detecting means for generating first and second
coincidence signals when the scanning position
of said colour monitor coincides with the
positions of two line segments bounding a
solid coloured area, and generating means con-
nected with said detecting means for generating
the figure information in response to the first
and second coincidence signals.

4. A cloured display system according to
claim 3, wherein said detecting means includes
an exclusive OR circuit for obtaining an ex-
clusive OR logic between the first and second
coincidence signals, and a trigger flip-flop
which is set or reset in response to the output
of said exclusive OR circuit.

S. A coloured display system according to
claim 3, wherein said detecting means includes
register means for setting the positions of two
line segments, circuit means for representing
the scanning position of the colour monitor,
and comparator means for comparing the
scanning position from said circuit means and
the positions from said register means so as to
generate the first and second coincidence
signals,

6. A coloured display system according to
claim 5, wherein said detecting means further
includes a digital differential analyzer for
generating the position signals to be set in said
register means.
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one of the precediilg claims 1 to 4, wherein said ~ drawings.

first means includes a digital differential ana- 10
lyzer for generating signals corresponding to
the figure informations. . MEWBURN ELLIS & CO.,

8. A coloured display system consturcte Chartered Patent Agents,
substantially as herein described with reference 70-72 Chancery Lane,
to and as illustrated in Figures 1, 3, and 6 or London, WC2. 15
Figures 8,11, 12 and 14 of the accompanying Acents for the applicants.

Printed for Her Majesty’s Stationery Office by MULTIPLEX medway ltd., Maidstone, Kent, ME14 1JS. 1980. Published at
the Patent Office, 25 Southampton Buildings, London WC2 1AY, from which copies may be obtained.
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