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TECHNICAL FIELD

The present invention relates to a method of
and an apparatus for a picture display control and
a picture synthesis display. The method and ap-
paratus according to the present invention are ap-
plicable, for example, to an apparatus for a fringe
forming process for character data or a reversal
process for character data such as an on-screen
display controller, the method of carrying out these
processes, and the apparatuses applicable for the
above-mentioned apparatus and method.

BACKGROUND

Recently, in the field of video processing, such
as for a computer and television, there has arisen a
demand for a realization of higher and a greater
multiplicity of functions of an OSD controller for
displaying and processing characters and pictures
in the display plane. According to a prior art on-
screen display controller, where characters and
pictures are synthetically displayed and processed
in a display plane, a fringe forming process for
supplementing a point between points of character
data (character data, font data) constituting a char-
acter or a reversal processing for reversing a back-
ground color by a character display color is carried
out, depending on a background color of the dis-
play plane and the like. In such a prior art appara-
tus, the character data read from the picture dis-
play circuit is processed by a fringe forming circuit,
a reversal circuit, or the like, and the thus pro-
cessed fringe formed character display pattern, re-
versed character display pattern, or the like is
selectively oufput to be supplied to the next stage
picture processing device or the like.

In some cases, however, cursor indications in a
computer picture processing or a character dis-
played on a TV plane are affected by the back-
ground color or the like, and the cursor indications
or the character cannot be clearly and definitely
acknowledged. For this reason, there is a demand
for a display of characters in a multiple manner, as
required by a user. Also, a problem arises in the
prior art display method using the fringe forming
processing or the reversal processing in that a
limitation of the character patterns to be displayed
exists, and thus a desired character display cannot
be realized. Therefore, there is a need for the
development of an apparatus, method, and applica-
tion apparatus by which the fringe forming process-
ing and the reversal processing are properly han-
dled and a muliiple display of characters is re-
alized.

An example of the character display pattern
obtained by a prior art picture processing method
is shown in Fig. 1, which illustrates a television
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plane wherein broken line hatchings represent the
character color and solid line hatchings represent
the fringe forming color.

In Fig. 1, for example, due to the use of a
fringe forming processing or reversal processing of
the character display pattern P11' or the character
display pattern P12', for which the character pe-
ripheral region is defined, of alphabet "O", a rever-
sal character display pattern P31, peripheral region
formed reversed character display pattern P32',
and fringe formed character display patterns P21',
P22' are obtained. The reversed character display
pattern P31' is a pattern such that the data "1",
i.e., a white color, of the character display portion
of character display pattern P11' is reversed to "0",
i.e., a black color. The peripheral region formed
reversed character display pattern P32' is a pattern
such that the data "1", i.e., white, of the character
display portion of character display pattern P12' is
replaced by the data "Q", i.e., black, of the char-
acter peripheral region.

Thus, display processing in the display plane
based on six kinds of character display patterns,
including a non-processed character display pat-
tern P11' and the character peripheral region de-
fined character display pattern P12', can be carried
out.

According to a prior art on-screen display con-
troller and the like, in the synthetic display pro-
cessing in the display plane of characters or pic-
tures, the reversal processing for effecting a re-
placement of the background color and the char-
acter display color is carried out, and by this pro-
cessing, the character dot pattern data read from
the picture display circuit is data-processed by the
fringe forming circuit or the reversal circuit, and the
reversed character display pattern P31', P32', the
fringe formed character display pattern P21, or the
like is selectively output to be supplied o the next
stage picture synthetic processing device or the
like.

In some cases, however, the cursor display in
the computer picture processing or the displayed
character on the TV plane is affected by the back-
ground color or the like, and accordingly, cannot be
clearly acknowledged. For example, if the back-
ground color is a whitish color and the displayed
character pattern is also white, the character cannot
be definitely acknowledged. Accordingly, a char-
acter display on a display plane that is not affected
by the background color or the like, and is able to
be definitely acknowledged, is desired. Also, as
shown in Fig. 1, in the display method according fo
the prior art fringe forming processing or reversal
processing, the character display patterns are limit-
ed to about six kinds thereof, and thus a satisfac-
tory display of the character display patterns can-
not be attained, and accordingly, an improvement
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of the display method is desired.
DISCLOSURE OF THE INVENTION

In view of the problems in the above-described
prior arts, an object of the present invention is,
instead of the execution of the fringe forming pro-
cessing and the reversal processing by using a
simple selective processing, to provide a method of
and an apparatus for a picture display control and
picture synthetic display in which these proces-
sings are combined to produce many kinds of
character display patterns, and accordingly, a mul-
tiple display of characters is realized.

According to a basic form of the present inven-
tion, there is provided a picture display control
method by which a production processing of one or
more kinds of character display pattern (P11, P12)
is carried out, a producible processing of a fringe
formed character display pattern (P21) based on a
fringe formation of the character display pattern
(P11, P12) is carried out, a reversal processing for
replacing the display color and the background
color of the character display pattern (P11, P12) or
the fringe formed character display pattern (P21,
P22) is carried out, and a selective outputting pro-
cessing of the character display pattern (P11, P12),
the fringe formed character display pattern (P21,
P22), the reversed character display pattern (P31,
P32), or the fringe formed reverse character dis-
play pattern (P41, P42) is carried out.

In an apparatus for carrying out the picture
display control method according to the present
invention, a picture display means (2), first fringe
forming means (111), first selection means (131),
first reversal means (121), and control means (15)
are provided.

For example, when one or more kinds of char-
acter display data (D1) are supplied to the first
fringe forming means (11) and the first selection
means (131) by picture display means (2), the
character display data (D1) is first fringe forming
processed by the first fringe forming means (111),
the processed data is supplied 1o the first selection
means (131) as the fringe formed character display
data (D2), the fringe formed character display data
(D2) is reversely processed by the first reversal
means (121) based on the selective processing of
the first selection means (131), the character dis-
play data (D1) based on the selective processing
by the first selection means (131) is reversely
processed by the first reversal means (121), and
the processed data is output as the reversed char-
acter display data (D3).

Accordingly, a selective outputting of the char-
acter display data (D1), the fringe formed character
display data (D2), the reversed character display
data (D3), or the fringe formed reversed character
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display data (D4) is carried out.

Therefore, instead of the dependence of the
fringe forming processing and the reversal process-
ing on a simple selective processing as in the prior
art, it is possible to produce many kinds of char-
acter display patterns by combining these proces-
sings, and thus the realization of many kinds of
character displays becomes possible.

Also, in an apparatus for carrying out the pic-
ture display control method according to the
present invention, there are provided the second
reversal means (122), the second selection means
(132), and the second fringe forming means (112).

For example, the reversed character display
data (D3) is output by the second reversal means
(122) based on the character display data (D1), the
reversed character display data (D3) and the char-
acter display data (D1) are selectively processed
by the second selection means (132). In this case,
the selectively output character display data (D1) or
the reversed character display data (D3) is fringe-
forming processed by the second fringe forming
means (112), and the processed data is output as
the fringe formed character display data (D2) or the
fringe formed reversed character display data (D4).

Accordingly, the production of many kinds of
character display patterns becomes possible, and
the realization of many kinds of character displays
becomes possible.

Further, in the picture display control method
according to the present invention, after the pro-
ducible processing of the fringe formed character
display pattern (P21) of step (S2), the reversal
processing for replacing the display color and the
background color of the fringe formed character
display pattern (P21) is carried out.

Thus, the producible processing of the fringe-
formed reversed character display pattern (P41), in
which the display color of the character display
pattern (P11) is the similar color as the background
color of the character display pattern and the exter-
nal peripheral portion and the internal peripheral
portion of the character display pattern (P11) are
surrounded by the fringe formed display of a color
other than that similar color, becomes possible.

Where the background color is, for example, a
whitish color, and the display character pattern is
white, the external peripheral portion and the inter-
nal peripheral portion of the character display pat-
tern (P11) are surrounded by the fringe formed
display of a color other than the whitish color, such
as the fringe formed display of a black color, and
thus it is possible to enhance the degree of resolu-
tion, the degree of acknowledgement, and the like
of the display character pattern. A similar effect
can be attained, after the production processing of
one or more kinds of character display pattern, the
reversal processing for replacing the display color
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and background color of the character display pat-
tern (P11) is first carried out, and thereafter, the
fringe forming and the interpolatible processing for
the reversely processed character display pattern
(P11) are carried out.

Also, by the combined processings of the re-
versal processing and the fringe forming and the
interpolatible processing, it is possible to carry out
the producible processing of many kinds of char-
acter display patterns.

Further, in the character synthesis display ap-
paratus according to the present invention, picture
display control means (1) and picture synthesizing
means are provided, and the picture display control
means (1) has first and second picture display
control devices.

For example, eight or more kinds of character
display data (D1, D2, D3, ...) such as character
display data (D1), fringe formed character display
data (D2), reversed character display data (D3),
and fringe formed reversed character display data
(D4) are selectively supplied from the first and
second picture display control devices as the pic-
ture display control means (1) to the picture syn-
thesizing means (5). In the picture synthesizing
means (5), the character display data (D1, D2, D3,
...) and the external picture input data (D(INPUT))
are synthetically processed, and the synthetic pic-
ture output data (D(OUTPUT)) is supplied to the
next stage display device such as a CRT device.

Thus, the execution of the display processing
of character, picture, and the like, by the fringe
forming color based on the background color of the
display plane of the display device and the like,
becomes possible, and accordingly, a multiple dis-
play of characters is realized, and the demands of
the user can be satisfied. Namely, an on-screen
display controller and the like for a character dis-
play processing of a high quality can be obtained.

Further, according to the present invention, it is
possible to provide a picture display control ap-
paratus comprising means (265, 267, 270) for out-
putting region display data indicating region color,
picture display means (2) for outputting one or
more kinds of character display data based on an
external control signal, means for converting the
character display data into the data of the same
color as the region color, and first fringe forming
means (11) for outputting the fringe formed char-
acter display data based on the converted char-
acter display data.

[Brief Description of the Drawings]

Figure 1 shows a character display pattern ob-
tained by a prior art picture display method;

Figure 2 shows an apparatus for carrying out a
picture display control method according to an
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embodiment of the present invention;

Figure 3 shows a character display pattern ob-
tained by a picture display control method ac-
cording to the present invention;

Figure 4 illustrates a fundamental process of the
picture display control method according to the
present invention;

Figure 5 shows an example of the flow chart of
the picture display control method according to
the present invention;

Figures 6, 7, 8, and 9 illustrate examples of the
signal waveforms in the picture display control
method according to the present invention;
Figure 10 illustrates an example of the display
plane to be displayed in the picture display
control method according to the present inven-
tion;

Figure 11 illustrates examples of the peripheral
region formation, the fringe formation, and the
reversed character display pattern in the picture
display control method according to the present
invention;

Figure 12 shows the basic constitution of the
picture display control apparatus according fo
the present invention;

Figure 13 shows the basic constitution of the
picture synthesis display apparatus according fo
the present invention;

Figure 14 shows a picture synthesis display
apparatus according to an embodiment of the
present invention; and,

Figure 15 shows the constitution of the picture
display control apparatus according to an em-
bodiment of the present invention.

[Best Mode of Carrying Out the Invention]

An apparatus for carrying out picture display
control method according to an embodiment of the
present invention is shown in Fig. 2.

In Fig. 2, a picture display control apparatus as
an on-screen display controller or the like for dis-
play processing the characters and pictures in a
display plane includes a display control circuit 1
and picture display circuit 2.

The picture display circuit 2, which is an exam-
ple of the picture display means, includes a row
address counter 201, column address counter 202,
video RAM 203, character ROM 204, and parallel
serial converting circuit 205. The picture display
circuit 2 outputs one or more kinds of character
display data D1 based on a shift clock CLK as an
example of the external control signals, a horizontal
synchronization signal HS, a vertical synchroniza-
tion signal VS, and a display control signals C1,
C2, C3, ... from a control device 5. The character
display data D1 is stored in a character ROM 204.
As an example, an alphabetical character display
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pattern "A, B, C, ... G" having 10x24 as a row
address multiplied by a column address is shown
in Fig. 10.

The display control circuit 1 includes first fringe
forming processing circuit 111, first selection circuit
131, first reversal processing circuit 121, data
selective output circuit 19, and control device 15.

The first fringe forming processing circuit 111,
which is an example of the first fringe forming
means, outputs a fringe formed character display
data D2, based on the display control signals C1,
C2, C3, ... and the character display data D1 from
the control device 15.

The first selection circuit 131, which is an ex-
ample of the first selection means, selectively out-
puts the character display data D1 or the fringe
formed character display data D2, based on the
display control signals C1, C2, C3, ... from the
control device 15.

The first reversal processing circuit 121, which
is an example of the first reversal means, outputs
the reversed character display data D3 or the
fringe formed reversed character display data D4,
based on the display control signal and the char-
acter display data D1 or the fringe formed char-
acter display data D2 from the control device 15.

The data selective output circuit 19 selectively
outputs the character display data D1, the fringe
forming character display data D2, the reversed
character display data D3, or the fringe formed
reversed character display data D4, based on the
display control signals C1, C2, C3, ... from the
control device 15.

The control device 15, which is an example of
the control means, controls the input and output of
the picture display circuit 2, the first fringe forming
processing circuit 111, the first selection circuit
131, the first reversal processing circuit 121, and
the data selective output circuit 19.

The operation of the apparatus for carrying out
the picture display control method according to an
embodiment of the present invention is explained
with reference to Figs. 6, 7, 8, and 9. The relation-
ship between the character display pattern, the
display signals W1, B1, and the display control
signal C1 is illustrated in Fig. 6.

In Fig. 6, P11 represents a character display
pattern displayed based on the character dot pat-
tern data stored in the character ROM 204 of the
picture display circuit 2. For example, the character
display pattern portion of the character display
pattern P11 which displays alphabet "O" on the
display device or the like is white, and the periph-
eral region thereof becomes indefinite. That is, the
white signal W1 in the raster direction X1-Y1 of the
display patten P11 becomes a HIGH level, and the
black signal B1 becomes a LOW level. When these
signals are displayed on the display device or the

10

15

20

25

30

35

40

45

55

like, the level of the display control signal C1 is
caused to be a LOW level.

Thus, it is possible to display the alphabet "O"
superimposed on the picture displayed by the dis-
play device or the like: The indefinite portion sur-
rounding the displayed alphabet is the background
color in the picture.

The relationship between the character display
pattern, the display signals W2, B2, and display
control signal S2, as an explanation of the reversal
processing, is illustrated in Fig. 7.

In Fig. 7, P32 represents a peripheral region
formed reversed character display pattern in which
a white pattern is provided in the peripheral region
of the character display portion. The peripheral
region formed reversed character display pattern is
such that the data "1", i.e., white, of the character
display pattern portion for which the character pe-
ripheral region is defined is replaced, i.e., reversely
processed, by the data "0O", i.e., black, of the
character peripheral region portion thereof. During
the period for which the white signal W2 ion the
raster direction X2-Y2 of the display pattern P32 is
at a HIGH level, the black signal B2 becomes LOW
level, and during the period for which the white
signal W2 is a LOW level, the black signal B2
becomes HIGH level. Also, the rising point and the
falling point of the white signal W2 at the time of
display in the display device or the like are con-
trolled by a HIGH or LOW level of the display
control signal C2.

Thus, it is possible to display alphabet "O",
which is a black expression in the white region,
superimposed on the display in the display device
or the like.

The relationship between the character display
pattern, the display signals W3, B3, and the display
control signal C3, for explaining the fringe forming
processing, is illustrated in Fig. 8.

In Fig. 8, P21 which is a fringe formed char-
acter display pattern has a fringe forming pattern in
the external peripheral and the internal peripheral
portion of the character display pattern portion. The
fringe formed character display pattern P21 is a
pattern such that a black fringe forming pattern
data "0", i.e., black, is added, i.e., fringe forming
processed, to the data "1" of the character display
pattern portion of the character display pattern P11
shown ion Fig. 6. That is, the HIGH levels of the
black signal B3 are added to both sides of the
period during which the white signal W3 concern-
ing the raster direction X3-Y3 of the display pattern
P21 is at a HIGH level. Also, when the produced
signal is displayed on a display device, the display
control signal C3 is caused to be LOW level.

Thus, it is possible to display alphabet "O" for
which a fringe is formed in black superimposed on
the display on the display device. In this case, the
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external peripheral region is the background color
of the picture displayed on the display device or
the like.

The relationship between the displayable char-
acter display pattern, the display signals W4, B4,
and the display control signal S4 is illustrated in
Fig. 9.

In Fig. 9, P41, which is a peripheral region
formed, fringe formed, reversed character display
pattern, has a fringe forming pattern in the external
and internal peripheral portions of the character
display pattern having a white pattern in the periph-
eral region. The fringe formed reversed character
display pattern P41 is such that a black fringe
formed pattern data "0", i.e., black color, is added
fo data "1", i.e., white, of the character display
pattern of the fringe formed character display pat-
tern P21 shorn in Fig. 8 and the pattern data of the
peripheral region is made white. That is, HIGH
levels of the black signal B4 are added to both
sides of the HIGH level period-of the white signal
W4 in the raster direction X4-Y4 of the display
pattern P41. The rising point and the falling point of
the white signal W4 in the display on the display
device or the like are controlled by the HIGH or
LOW level of the display control signal C4.

Thus, it is possible to display alphabet "O" for
which a black fringe is formed in the white region,
superimposed on the display in the display device.

Thus, when one or more kinds of character
display data D1 are supplied to the first fringe
forming processing circuit 111 and the first selec-
tion circuit 131 by the picture display circuit 2
based on the external control signal CLK, the hori-
zontal synchronization signal HS, the vertical syn-
chronization signal VS, and the display control sig-
nals S1, 82, 83, ... from the control device 15, the
character display data D1 is first fringe forming
processed by the first fringe forming processing
circuit 111, and the produced signal is supplied, as
the fringe formed character display data D2, to the
first selection circuit 131. In this case, the fringe
formed character display data D2 is reversibly pro-
cessed in the first reversible processing circuit 121
based on the selectible processing by the first
selection circuit 131. The processed data is output
as the fringe formed character display data D4.
Also, the character display data D1 based on the
selective processing by the first selection circuit
131 is reversibly processed by the first reversal
processing circuit 121. The processed data is out-
put as the reversed character display data D3.

Thus, the character display data D1, the fringe
formed character display data D2, the reversed
character display data D3, or the fringe formed
reversed character display data D4 can be selec-
tively output.

Accordingly, instead of relying on the fringe
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forming processing and the reversal processing in
the simple selective processing as in the prior art,
it is possible to produce many kinds of character
display pattern by combining these processing,
and thus a multiple display of characters is possi-
ble.

A flow chart of the picture display control meth-
od according to an embodiment of the present
invention is shown in Fig. 5.

For example, where the peripheral region
formed, fringe formed, reversed character display
pattern P42 shown in Fig. 11 is fo be obtained, in
the flow chart of Fig. 5, a producible processing of
the character display patterns P11, P12 of alphabet
"O" is carried out in step S11, and based on the
address produced by the row address counter 201
and the column address counter 202, a character
display data D1 concerning the character display
patterns P11, P12 of alphabet "O" is output
through the video RAM 203, the character ROM
204, and the parallel serial converting circuit 205
(Fig. 2).

The fringe forming processing mode or the
reversal processing mode is selectively processed
in step S12. When the fringe forming processing
mode is selected (YES), the process proceeds to
step S13, and when the reversal processing mode
is selected (NO), the process proceeds to step
S15.

When the fringe forming processing mode is
selected, in step S13, the producible processing of
the fringe formed character display pattern P21 is
carried out based on the fringe forming and inter-
polatible processing of the character display pat-
tern P11. In the first fringe forming processing
circuit 111, the fringe formed character display
data D2 is output based on the display control
signal C3 and the character display data D1 from
the control device 15. With regard to the relation-
ship between the white signal W3 and the black
signal B3 of the fringe formed character display
pattern P21 and the display control signal C3,
reference should be made to Fig. 8.

Thereafter, the selective decision of the pattern
synthetic processing is carried out in the step S14.
When the synthetic processing is selected (YES),
the process proceeds to step S18, and when the
synthetic processing is not selected, the process
proceeds to step S19.

When the reversal processing mode is select-
ed, the reversal processing for replacing the dis-
play color and the background color of the char-
acter display patterns P11, P12 is carried out to
producibly process the reversed character display
patterns P31, P32 in step S15. In the first reversal
processing circuit 121, the reversed character dis-
play data D3 is output based on the display control
signal C2 and the character display data D1 from
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the control device 15. For example, with regard to
the white signal W2 and the black signal B2 of the
reversed character display pattern P31 and the
display control signal C2, reference should be
made to Fig. 7.

In step S16, it is determined whether or not the
process is to proceed to the fringe forming pro-
cessing mode. When the process is to proceed fo
the fringe forming processing mode (YES), the
process proceeds to step S13, and when the pro-
cess is not to proceed to the fringe forming pro-
cessing mode (NO), the process proceeds to step
S17.

When the process proceeds to the fringe for-
ming processing mode (YES), the producible pro-
cessing of the reversed character display pattern
P41 is carried out based on the fringe forming and
interpolatable processing of the reversed character
display pattern P32 in step S13.

The selectible decision of the pattern synthetic
processing is carried out in step S14. When the
synthetic processing is selected (YES), the process
proceeds to step S18, and when the synthetic
processing is not selected (NO), the process pro-
ceeds to step S19. When the process does not
proceeds to the fringe forming processing mode
(NO) in step S16, the selective decision of the
pattern synthetic processing is carried out in step
S17. When the synthetic processing is selected
(YES), the process proceeds to step S18, and
when the synthetic processing is not selected, the
process proceeds to step S19.

When the process does not proceeds to the
fringe forming processing mode (NO) in step S16,
the selective decision of the pattern synthetic pro-
cessing is carried out in step S17. When the syn-
thetic processing is selected (YES), the process
proceeds to step S18, and when the synthetic
processing is not selected, the process proceeds
to step S19.

Thus, the producible processing of the periph-
eral region formed, fringe formed, reversed char-
acter display pattern P41 is carried out based on
the fringe formed character display pattern P21
and the reversed character display pattern P31 in
step S18. In the first reversal processing circuit
121, the fringe formed reversed character display
data D4 is output based on the display control
signal C4 and the fringe formed character display
data D2 from the control device 15. With regard fo
the relationship between the white signal W4 and
the black signal B4 of the peripheral region formed,
fringe formed, reversed character display pattern
P42 and the display control signal C4, reference
should be made to Fig. 9.

In step S19, the selective output processing of
the patterns P11, P12, P21, P31, P32, p41, and
P42 is carried out. In the data selective output
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circuit 19, the character display data D1, the fringe
formed character display data D2, the reversed
character display data D3, or the fringe formed
reversed character display data D4 is selectively
output based on the display control signals C1, C2,
C3, ... from the control device 15.

Thus, seven kinds of character display pattern
including the peripheral region formed, fringe
formed, reversed character display pattern P42 can
be obtained. As shown in Fig. 11, in the peripheral
region formed, fringe formed, reversed character
display pattern P42, the display color, i.e., white, of
the character display pattern P11 and the back-
ground color, i.e., white, of the peripheral region
thereof are the game, and the external and internal
peripheral portions of the character display pattern
P11 are surrounded by the color other than white,
such as for example, the display color, i.e., the
black fringe formed display pattern. In this case,
the background color is different from the cursor
display in the computer picture processing or the
background color displayed on the TV plane.

Thus, after the producible processing of the
fringe formed character display pattern P21 of step
S13, the reversal processing for replacing the dis-
play color and the background color of the char-
acter display pattern P12 is carried out in step S15.

Thus, as shown in Fig. 11, the producible pro-
cessing of the peripheral region formed, fringe
formed, reversed character display pattern P42, in
which the display color and the background color
of the character display pattern P1 are the same
and the external and internal peripheral portions of
the character display pattern P1 are surrounded by
the fringe formed display pattern having a different
color to the external and the internal peripheral
portions of the character display pattern P1 can be
carried out.

By using the peripheral region formed, fringe
formed, reversed character display pattern P42, the
cursor display in the computer picture processing
or the character display in the TV plane can be
clearly and definitely acknowledged without being
affected by the background color or the like.

For example, where the background color is
whitish and the display character pattern P11 is
white, the external and internal peripheral portions
of the display character pattern P11 is surrounded
by a display color other than white, for example,
the fringe formed display pattern is black. Thus,
the resolution and the degree of recognition of the
display character pattern can be enhanced.

An apparatus for a picture display control ac-
cording to another embodiment of the present in-
vention is shown in Fig. 15. In Fig. 15, the location
of the fringe forming processing circuit is modified
for first carrying out the reversal processing of the
display character pattern P11.
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In Fig. 15, 122 represents the second reversal
processing circuit as the second reversal means
that outputs the reversed character display data D3
based on the character display data D1. Also, 132
represents the second selection circuit as the sec-
ond selection means that outputs the character
display data D1 or the reversed character display
data D3. Also, 112 represents the second fringe
forming circuit as the second fringe forming means
that outputs the fringe formed character display
data D2 or the fringe formed reversed character
display data D4 based on the character display
data D1 or the reversed character display data D3.

In this apparatus for picture display control, the
second reversal processing circuit 122, the second
selection circuit 132, and the second fringe forming
processing circuit 22B are provided in the display
control circuit 1.

For example, when the reversed character dis-
play data D3 is output from the second reversal
processing circuit 122 based on the character dis-
play data D1, the reversed character display data
D3 and the character display data D1 are selec-
tively processed in the second selection circuit
132. The selectively output character display data
D1 or the reversed character display data D3 is
fringe forming processed in the second fringe for-
ming processing circuit 112, and the processed
data is output as the fringe formed character dis-
play data D2 or the fringe formed reversed char-
acter display data D4.

Thus, after the producible processing of one or
more kinds of character display pattern P11, first
the reversal processing for replacing the display
color and the background color of the character
display pattern P11 is carried out, and thereafter,
the fringe forming and interpolatible processing of
the reversibly processed character display pattern
can be carried out.

The basic constitution of an apparatus for a
picture synthetic display method according to the
present invention is shown in Fig. 13. The appara-
tus of Fig. 13 has a picture display control means 1
for outputting character display data, input picture
producing means 4 for outputting input picture data
such as background color, video data, or the like,
and picture synthesizing means 5 for outputting
synthetic picture data.

An apparatus for a picture synthetic display
method according to an embodiment of the present
invention is shown in Fig. 14.

In Fig. 14, the picture synthesizing processing
apparatus such as the on-screen display controller
or the like for the display processing of character
or pictures on the display plane has a picture
display control block 26, video synthesizing circuit
27, signal input block 28, vertical position control
block 29, horizontal position control block 30, dis-
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play size control block 31, and synchronization
control block 32.

In the picture display control block, which is
the picture display means, a picture display control
device is incorporated. The picture display control
block 26 outputs the picture display data D1, D2,
D3, ... to the video synthesizing circuit 27 based on
the external control signals CLK, CS, S1, the hori-
zontal synchronization signal HS, and the vertical
synchronization signal VS.

The picture display control block 26 has the
display memory address counter 261 as an exam-
ple of the column address counter 201, the read
address counter 262 as an example of the row
address counter 201, the switching circuit 263 for
the switching operation, the display memory RAM
264 as an example of the video RAM 203, the
timing generator 265 for controlling the fiming of
the outputs, the character generator ROM 266 as
an example of the character ROM 267 as an exam-
ple of the parallel serial converting circuit 205, the
screen control register 268 for the character dis-
play control based on the external controls signals
CLK, CS, C1, the blinking control circuit 269 for the
blinking display control, and the display control
circuit 270. The character generator ROM 266, the
8 bit shift register 267, and the display control
circuit 270 produce region display data indicating
the region color.

The video synthesizing circuit 27, which is an
example of the picture synthesizing means 5, out-
puts a synthesized picture output data D(OUTPUT)
based on the character display data D1, D2, D3, ...
and the external picture input data D(INPUT).

The signal input block 28, which has the serial
parallel converting circuit 281, the 8 bit latch circuit
282, the switching circuit 283, and the command
decoder 284, carries out the serial parallel convert-
ing processing of the command data or the display
data transferred in the 8 bit serial manner and
supplies the blocks with the processed data.

The vertical position control block 29, which
has the vertical position register 291 and the verti-
cal position control circuit 291, controls the display
start position in the vertical direction of the display
plane based on the vertical synchronization signal
VS.

The horizontal position control block 30, which
has the horizontal position register 301 and the
horizontal position control circuit 302, controls the
display start position in the horizontal direction in
the display plane based on the external control
signal CLK produced based on the horizontal syn-
chronization signal HS.

The display size control block 31, which has
the vertical, horizontal character size register 311
and the vertical, horizontal character size control
circuit 312, controls the size in the horizontal direc-
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tion (lateral direction) and the vertical direction
(longitudinal direction) of the display character
based on the display control data.

The synchronization control block 32, which
has the synchronization separation control circuit
321, the dot clock producing circuit 322, the syn-
chronization detecting circuit 323, the synchroniza-
tion signal generator 324, the simple video signal
generator (NTSC) 325 and the color burst clock
generator 326, separates and detects the horizontal
synchronization signal HS and the vertical synchro-
nization signal VS from the complex NTSC system
synchronization signal, and produces the external
control signal CLK as the reference signal for the
character display. For example, the external control
signal CLK is used for the control of the stopping
or restarting of an oscillation of the color sub-
carrier during a synchronization of the color phase
of the video signal.

Using the simple video signal generator 325,
from the clock signal of 7.15909 MHz generated in
the color burst clock generator, the NTSC system
synchronization signal, i.e., the horizontal synchro-
nization signal HS and the vertical synchronization
signal VS, and the internally produced video signal
are produced.

In the apparatus of Fig. 14, the picture display
control block 26, the video synchronization circuit
27, the signal input block 28, the vertical position
control block 29, the horizontal position control
block 30, the display size control block 31, and the
synchronization control block 32 are provided, and
the picture display control device is incorporated in
the picture display control block 26.

For example, seven or more kinds of character
display data D1, D2, D3, ..., such as the character
display data D1, the fringe formed character dis-
play data D2, the reversed character display data
D3, the fringe formed reversed character display
data D4, and the like, are selectively output o the
video synthesizing circuit 27 by the picture display
control block 26 as the picture display control
means 1, based on the external control signal CLK,
the horizontal synchronization signal HS, and the
vertical synchronization signal VS. In the video
synthesizing circuit 27, the picture processed data
D1, D2, D3, ... or the unprocessed character dis-
play data and the external picture input data D-
(INPUT) are synthetically processed, and the syn-
thesized picture output data D(OUTPUT) is output
to the next stage display device such as a CRT
device.

Thus, the display processing of the characters
or the pictures by the fringe formed color based on
the background color of the display plane of the
display device or the like can be executed, and
accordingly, the many kinds of character displays
are realized, and it is possible to satisfy the de-
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mands of the users. Also, an on-screen display
controller for a high quality character display con-
trol can be obtained.

In the picture display control method and ap-
paratus according to the present invention, the pic-
ture display means, the first or second fringe for-
ming means, the first or second selection means,
the first or second reversal means, and the control
means are used, and the selectible outputting of
the character display data, the fringe formed char-
acter display data, the reversed character display
data, or the fringe formed reversed character dis-
play data can be carried out. Thus, instead of
relying on the reversal processing in the simple
selective processing as in the prior art, it is possi-
ble to produce many kinds of character display
pattern by combining these processings. Accord-
ingly, a multiple display of characters can be re-
alized.

Also, in the picture display control method and
apparatus according to the present invention, after
the producible processing of the fringe formed
character display pattern, the reversal processing
for replacing between the display color and the
background color of the character display pattern
or the fringe formed character display pattern is
carried out, or after the reversal processing of the
character display pattern, the fringe forming and
interpolatible processing of the reversibly pro-
cessed character display pattern is carried out.
Thus, by the combined processing of the reversal
processing and the fringe forming and interpolatible
processing, the producible processing of the pe-
ripheral region formed, reversed, fringe formed
character display patten can be carried out. Ac-
cordingly, it is possible to clearly and definitely
recognize the cursor display in the computer pic-
ture processing or the characters displayed on the
TV picture plane, without being affected by the
background color or the like.

In the picture display control method and ap-
paratus and the picture synthesis display, the pic-
ture display means, the picture synthesizing
means, and the display control means are used.
Accordingly, the display processing of characters
and pictures by the fringe forming color based on
the background color of the display plane of the
display device or the like can be executed. Accord-
ingly, a multiple display of characters is realized
and the demands of the user can be satisfied. Also,
a picture synthesis processing apparatus such as
an on-screen display controller or the like for a
high quality character display processing can be
realized.

[Correspondence between Reference Numerals
and ltems]
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1 picture display control circuit

111 first fringe forming processing circuit
112 second fringe forming processing circuit
121 first reversal processing circuit

122 second reversal processing circuit
131 first selection circuit

132 second selection circuit

15 control circuit

19 data selective output circuit

26 picture display control block

27 video synthesis circuit

28 signal input block

29 vertical position control block

30 horizontal position control block

31 display size control block

32 synchronization control block

4 input picture producing means

5 picture synthesizing means

P11 character display pattern

P12 peripheral region formed character dis-
play pattern

P21 fringe formed character display pattern

P31 reversed character display pattern

P32 peripheral region formed reversed char-
acter display pattern

P41 reversed fringe formed character dis-
play pattern

P42 peripheral region formed, fringe formed,
reversed character display pattern

Claims

A picture display control method characterized
in that:

one or more kinds of character display
pattern are producibly processed,

a fringe formed character display pattern is
producibly processed based on an interpola-
tive processing,

a reversible processing for replacing a dis-
play color and a background color of character
display pattern or fringe formed character dis-
play pattern is carried out, and

the character display pattern, the fringe
formed character display pattern, the reversed
character display pattern, or the fringe formed
reversed character display pattern is selec-
tively output processed based on the revers-
ible processing.

A method according to claim 1, wherein, after
a producible processing of one or more kinds
of character display pattern, a reversible pro-
cessing for replacing the display color and the
background color of the character display pat-
tern is carried out, and a fringe forming and
interpolative processing for the reversibly pro-
cessed character display pattern is carried out.
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3. A method according to claim 2, wherein a

combined processing of the reversible pro-
cessing and the fringe forming and interpolati-
ble processing is carried out.

A method according to claim 1, wherein the
display color of the fringe formed reversed
character display pattern is a color similar to
the background color thereof, and the external
and internal peripheral portion of the character
display pattern are surrounded by a fringe
formed display pattern having a display color
other than said similar color.

A method according to claim 1, wherein a
process of peripheral region formation for for-
ming a display of a peripheral region of a
character is further provided.

A method according to claim 1, wherein a data
of fringe formed reversed character display
pattern for which a peripheral region is formed
is output.

A picture display control apparatus character-
ized in that said apparatus comprises:

picture display means (2) for outputting
one or more kinds of character display data
based on an external control signal,

first fringe forming means (11) for output-
ting fringe formed character display data
based on the character display data,

first selection means (131) for selectively
outputting the character display data or the
fringe formed character display data,

first reversal means (121) for outputting a
reversed character display data or a fringe
formed reversed character display data based
on the character display data or the fringe
formed character display data, and

control means (15) for controlling input and
output of the picture display means (2), the
first fringe forming means (11), the first selec-
tion means (131), and the first reversal means
(121).

An apparatus according to claim 7, wherein
said apparatus further comprises second rever-
sal means (122) for outputting a reversed char-
acter display data based on the character dis-
play data, second selection means (132) for
selectively outputting the character display
data or the reversed character display data,
and second fringe forming means (112) for a
fringe formed character display data or a fringe
formed reversed character display data based
on the character display data or the reversed
character display data.
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An apparatus according to claim 7, wherein
said apparatus further comprises a peripheral
region forming means for forming a display of
a peripheral region of a character.

A picture display control apparatus character-
ized in that said apparatus comprises means
(266, 267, 270) for outputting a region display
data for indicating region color, picture display
means (2) for outputting one or more kinds of
character display data based on an external
control signal, means for converting the char-
acter display data into a data indicating the
same color as said region color, and first fringe
forming means (11) for outputting a fringe
formed character display data based on said
converted character display data.

A picture synthetic display method character-
ized in that one or more kinds of character
display pattern is producibly processed, a
fringe formed character display pattern is pro-
ducibly processed based on the fringe forming
and interpolatible processing of the character
display pattern, a reversal processing for re-
placing the display color and the background
color of the character display pattern or the
fringe formed character display pattern is car-
ried out, and the character display pattern, the
fringe formed character display pattern, the
reversed character display pattern, or the
fringe formed reversed character display pat-
tern is selectively output processed based on
the reversal processing, and a synthetic pic-
ture output data (DOM) is caused to be output
based on the character display data (Di) and
the external picture input data (DIN).

A picture synthetic display apparatus charac-
terized in that said apparatus comprises:
picture display control means having pic-
ture display means (2) for outputting one or
more kinds of character display data based on
an external control signal, first fringe forming
means (111) for outputting a fringe formed
character display data based on the character
display data, first selection means (131) for
selectively outputting the character display
data or a fringe formed character display data,
first reversal means (121) for outputting a re-
versed character display data or a fringe
formed reversed character display data based
on the character display data or the fringe
farmed character display data, and control
means (15) for controlling input and output of
the picture display means (2), the first fringe
forming means (111), the first selection means
(131), and the first reversal means (121); and
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picture synthesizing means (5) for output-
ting a synthetic picture output data based on
the character display data and the external
picture input data.
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