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(57) Claim

1. A graphic image ©processing apparatus for
generating a graphic image on a display means, the
.apparatug comprising:

character pattern selecting means for selecting a
predetermined character pattern;

color selecting means for selecting predetermined
color data corresponding to said character pattern;

wherein said character pattern selecting means
and said color selecting means comprise a plurality of
dedicated character pattern selecting keys and color
selecting keys respectively;

operating means for moving a cursor on said
display meaﬁs;

first memory means for storing data corresponding

to said character pattern and said color data and reading
them out;

.J/2
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second memory means for storing display data
which are displayed on said display means;

control means for changing said cursor to said
character pattern by operating said character pattern
selecting means;

executing means for fixing said character pattern
on said second memory means so as to display a desired
position which is decided by the user by operating said
operating means; and _

a casing having mounted thereon at least said
plurality of character pattern selecting keys and color
selecting keys and said operating means.
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The following statement is a full description of this
invention, including the best method of performing it known
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BACKGROQUND QF THE INVENTION
Field of the Invention

This invention relates to graphic image processing apparatus
suitable for making a picture on the screen of a television receiver.
Description of the Prior Art

Graphic image processing apparatus has been proposed for
making a picture on a display screen of, for example, a television
receiver or monitor. This kind of graphic image processing apparatus
includes a casing having a tablet and a key pad. In use, when the
user selects a desired character pattern from several character
patterns (all the characters are the same size, for example, 16 dots
x 16 dots) displayed on the display screen of a monitor by a character
pattern selecting key or the like, then the selected character pattern
of the monitor is replaced by a cursor on the display screen of the
monitor. When there is no desired character pattern among the several
character patterns on the display screen of the monitor, then the user
can select a desired character pattern from several other character
patterns newly displayed on the display screen by the character
pattern selecting key or the like. Moreover, the user can select the
color of the selected character pattern by a color selecting key or
the like, whereby the color of the selected character pattern cun be
changed on the display screen of the monitor.

Then, the user moves the cursor to a desired position on the
display screen of the monitor, by deciding the desired position of the
cursor on the display screen of the monitor using a tablet pen on a
tablet corresponding to the display screen of the monitor. Then, when
the user pushes a position deciding key, the character pattern which
has been replaced by the cursor can be placed at that desired
position.

As described above, several groups of character patterns are
sequentially displayed on the display screen of the monitor, the
desired character pattern is selected from the groups of character
patterns displayed, and the selected character pattern is replaced by
the cursor. Then, after the position of the cursor has been
designated on the tablet by the tablet pen, the character pattern
replaced by the cursor is placed at the designated position, so a

picture can be built up on the display screen of the monitor.
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In the above graphic imagc processing apparatus,
since the user selects the desired character pattern from
several character patterns displayed on the screen of the
monitor by using the selecting key or the like, or the user
selects the desired character pattern from several other
character patterns additionally displayed on the screen of
the monitor by the selecting key or the like, the user
cannot look through all the character patterns available
before selecting the desired character pattern. Thus, it
is quite troublesome for the user to select a desired
character pattern.

Also, since the color of the selected character
pattern is selected by a color selecting key or the like
and decided after the user confirms the selected color on
the display screen of the monitor, the user cannot 1look
through all the colors available, before selecting the
desired color of the character pattern. Also, therefore,
it is quite troublesome for the user to select the color of
the character pattern. Furthermore, the selecting process
of the character pattern and the selecting process of the
color of the selected character pattern is complicated,
which results 1in a complicated process for making a
picture.

In addition, with the above graphic image
processing apparatus, since only a still image can be made
on the display screen of the monitor, the viewer cannot
enjoy full visual effects.

SUMMARY OF THE INVENTION

Accordingly, it 1s an object of the present
invention to provide an improved graphic image processing
apparatus which is less susceptible to the aforenoted
shortcomings and disadvantages encountered with the prior
art.

According to one aspect of the present invention
there is provided a graphic image processing apparatus for
generating a graphic image on a display means, the
apparatus comprising:
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character pattern selecting means for selecting a
predetermined character pattern;

color selecting means for selecting predetermined
color data corresponding to said character pattern;

wherein said character pattern selecting means
and said color selecting means comprise a plurality of
dedicated character pattern selecting keys and color
selecting keys respectively;

operating means for moving a cursor o»n said
display means;

first memory means for storing data corresponding
to said character pattern and said color data and reading
them out;

second memory means for storing display data
which are displayed on said display means;

control means for changing said cursor to said
character pattern by operating said character pattern
selecting means;

executing means for fixing said character pattern
on said second memory means so as to display a desired
position which is decided by the user by operating said
operating means; and

a casing having mounted thereon at least said
plurality of character pattern selecting keys and color
selecting keys and said operating means.

According to another aspect of the present
invention there 1is provided a graphic image processing
apparatus for generating a graphic image on a display
means, the apparatus comprising:

character pattern selecting keys for selecting
predetermined character patterns;

color selecting keys for selecting predetermined
color data corresponding to said character patte.sns;

wherein each of said selecting keys is formed on
a dedicated sheet switch plate, and wherein when said sheet
switch plate is operated, analog data corresponding to a
character pattern or color data are generated;
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operating means for moving a cursor c¢n a
connected display means which is separated from said
graphic image processing apparatus;

an analog-to-digital converter for converting
said analog data to digital data;

a read only memory for storing digital data
corresponding to said character pattern and said color data
and reading them out;

a video processor for converting said digital
data to video data so as to display said character pattern
on said display means;

a random access memory for storing said wvideo
data;

control means for replacing said cursor with said
character pattern read out from said read only memory on a
screen of =aid displaying apparatus by operating said
character pattern selecting keys;

executing means for fixing said character pattern
on said random access memory so as to display a desired
position which is decided by the user by operating said
operating means; and

a casing including at 1least said character
pattern selecting keys, said color selecting keys and said
operating means. '

According to a still further aspect of the
present invention there is provided a graphic image
construction apparatus for constructing a picture on a
display screen in a manner analogous to constructing with
play building Dblocks for children, the apparatus
comprising:

character pattern selecting means for selecting
predetermined character patterns, wherein said character
pattern selecting means comprises a plurality of dedicated
character pattern selecting keys;

operating means for moving a cursor on said
display screen;

first memory means for storing data corresponding
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to said character pattern;

second memory means for storing display data
which are displayed on said display screen;

control means for changing said cursor to a
character pattern by operating said character pattern
selecting keys;

executing means for fixing said character pattern
on said second memory means so as to display desired
position which is decided by the user operating said
operating means;

a digital to analog converter for converting said
character pattern for display on said display screen;

memory control means for reading out said
character pattern from said first memory means
sequentially, so that the character patterns change on said
display screen like an animation image;

starting key for starting said motion; and,

a casing having mounted thereon at 1least said
plurality of character pattern selecting keys, said
operating means and said starting key.

The above and other objects and advantages of the
present invention will become apparent from the following
detailed description of illustrative embodiments thereof to
be read in ccanjunction with the accompanying drawings, in
which like reference numerals are used to identify the same

or similar parts in the several views.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a block diagram of an embodiment of

graphic image processing apparatus according to the present
invention;

Figure 2 is a perspective view illustrating the
appearance of the graphic image processing apparatus;

Figure 3 is a plan view illustrating an example
of an operating panel of the graphic image processing
apparatus;

5Aa
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Figure U4 (formed of Figures 4A and U4B) is a flowchart to

which references will be made in explaining the operation of the

graphic image processing apparatus;

Figure 5 is a table for explaining the graphic image
processing apparatus;

Figurres 6A to 61 are schematic diagrams used to explain how
to operate the graphic image processing apparatus;

Figures 7A to 7C are pictorial representations used to
explain examples of animated motion of pictures made by the graphic
image processing apparatus;

Figures 8A to 8C through to Figures 16A to 16C are schematic
diagrams used to explain the graphic image processing apparatus;

Figures 17 and 18 are respective flowcharts to which
references will be made in explaining the operation nf the graphic
image processing apparatus;

DETAILED D%§g§£§g%g§ gg ZﬁEkEBQﬁEEEEP %ﬂ?%gEMENTﬁ

Algraphic image processing apparatus according to the present
invention will hereinafter be described in detail with reference first
to Figure 1.

A central processing unit (CPU) 1 is connected throusgh a bus
(formed of an address bus, control bus, data bus or the like) 2 to a
read-only memory (ROM) 3 in which data such as programs, character
patterns and so on are stored, and a RAM (random access memory) 4 in
which data or the 1like can be stored. A video processor 5
sequentially reads image data which are stored in a RAM 6 through the
bus 2 and the video processor 5, and converts them into R (red), G
(green) and B (blue) signals. These R, G and B signals are supplied
to an enéoder (for example, an NTSC encoder) 7. The encoder 7
conyerts the R, G and B signals from the video processor 5 into an
NTSC color video signal, and this NTSC color video signal is supplied
to a monitor 8, thereby being displayed on the picture screen of the
monitor 8 as image data.

A sheet switch pad 20 comprises keys for designating
character patterns displayed on the picture screen of the monitor and
keys for specifying colors of character patterns selected by the
character pattern designating keys, as will be described more fully

later. If any of the keys on the sheet switch pad 20 is pushed, an



analog information signal generated by the depression of the key on
the sheet switch pad 20 is converted into a digit?l information signal
by an analog-to-digital (A/D) converting circuitZﬁ&. and the digital
information signal is supplied through a gate circuit 14 and the bus
5 2 to the CPU 1. A joystick 10 generates an analog positional
information signal from a potentiometer (not shown) provided at a
right angle thereto. An analog positional information signal from the
joystick 10 is converted into a digital information signal by the A/D
converting circuit 12 and fed through the gate circuit 14 and the bus
10 2 to the CPU 1. A slide volume 11 generates an analog background
' color information signal which changes the color of a background of a
picture when it is slidably moved. The analog background color
information from the slide volume 11 is converted into a digital
background color information signal by the A/D converting circuit 12,
15 and fed through the gate circuit 14 and the bus 2 to the CPU 1. A key
“see switch pad 30 comprises a clear key 31, an undo key 32, an executing
. key 33, forward and backward designating keys 3l4r and 34f, an erase
¢ 0 key 35, a GO/STOP key 36 and a scroll key unit 37 (see Figure 2). A
. : command information signal output by the depression of any of the
°;---$ 20 keys on the key switch pad 30 is supplied through an interface circuit
13, the gate circuit 14 and the bus 2 to the CPU 1. A buzzer 15 emits
a sound associated with switch depression information or wvarious
command information supplied thereto from the CPU 1 through the gate
circuit 14. The buzzer 15 is also arranged to emit an alarm sound
-:..-: 25 every ten minutes until the next operation is carried out if no
ot03s, operation is carried out at all after the graphic.image processing
apparatus has been energized, so preventing power frcm being consumed

E ° uselessly.
Figures 2 and 3 show the appearance of the embodiment of
30 graphic image processing apparatus. The sheet switch pad 20 of Figure

':-::. 2 comprises - an abstract shape key unit 22, a color designating key

cesner unit 21 and a specific shape key unit 23. The conlor designating key

unit 21 is used to designate the color of the shape formed on the
picture screen by the abstract shape key unit 22 and the specific
35 shape key unit 23, both of which will be described more fully later.
The color designating key unit 21 comprises a white key 21w, a yellow

key 21y, an orange key 2lo, a red key 2ir, a purple key 21p, a blue




key 21b, a green key 21g and a black key 21bl, and the depression

portions of the keys 21w, 21y, 210, 21r, 21p, 21b, 21g and 21ibl are

colored by colors of initial letters of the first digits thereof,

respectively, so that the user can immediately understand the keys of
5 colors to be used when he sees the keys.

As shown in Figure 3, the abstract shape key unit 22
comprises 42 keys. When the user pushes any of these keys, the
abstract shape shown on the pushed key can be displayed on the picture
screen of the monitor 8. .The specific shape key unit 23 comprises

10 fourteen keys 23a, 23b, ..., 23n on which specific shapes are
displayed. and specific shapes drawn on the keys 23a, 23b, ..., 23n
are displayed on the picture screen by the depression thereof. The
clear key 31 is used to clear the shape pattern displayed on the
picture screen, and the undo key 32 is used to change the present

15  state back to the previous state before a certain command was issued.

woue . The executing key 33 is used to determine the position of the shape
: selected by the specific shape key unit 23, and the forward and
¢ e backward designating keys 34r and 34f are used to designate the front
« %3 and back of the character pattern. The erase key 35 is used to erase
.:...: 20 the character pattern, and the GO/STOP key 36 is used to enable or
o0, disable the character pattern to move. The scroll key unit 37 is used
to scroll the displayed shape pattern. As shown in Figure 3, the

.y 371

representing scroll conditions, respectively and the shape selected by

scroll  key wunit 37 comprises eight keys 37a, 37b,

-:...: 25 the abstract shape key unit 22 or the specific shape key unit 23 is

LI scrolled on the picture screen of the monitor 8 in accordance with the

motion indicated by each of the scroll keys 37a, 37b, ..., 37i.

v . Figure 3 shows a buzzer switch 38 which determines whether or not the
buzzer 15 (see Figure 1) is energized, and a power switch 39.

30 Operation of the embodiment of graphic image processing

0...‘

apparatus according to the present invention will be described next

.:_::: with reference to the flowchart of Figure 4, formed of Figures 4A and

e 4B drawn on two sheets so as to permit the use of a suitably large
scale.

35 Referring to Figure 4, following the Start of operation, the

power switch 39 is turned on and the processing procecds to step 1000,

whereat a demonstration occurs. In the demonstration, a picture
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formed of an abstract shape or a specific shape is scrolied or moved
on the picture screen of the monitor 8 in accordance with a
demonstration pattern program stored beforehand in the ROM 3. Then,
the processing proceeds to the next decision step 1100.

It is determined in decision step 1100 whether or not an
arbitrary key (see Figure 2 or 3) has been pushed. If any key has
been pushed as represented by a YES at decision step 1100, then the
processing proceeds to step 1200, and if a NO is output at step 1100,
then the processing returns to the step 1100 and the step 1170 is
repeated. In step 1200, the cursor is initialized. " In order to
initialize the cursor, a shape number indicative of a predetermined
abstract shape (for example, a circle), positions X and Y (coordinates
¢~ the ordinate and abscissa on the picture screen of the monitor 8)
and color data are stored in the memory area of, for example, the RAM
4 in accordance with the program stored beforehand in the ROM 3 as
shown in Figure 5, and on the kasis of data stored in the memory area
of the RAM 4, a predetermined shape of predetermined color data is
stored in the RAM 6 at its predetermined position corresponding to the
picture screen of the monitor 8 through the bus 2. Then, the video
processor 5 reads out data from the RAM 6, and the thus read image
data are supplied through the encoder 7 to the monitor 8 so that an
abstract shape of red-circle configuration is displayed by the cursor
on the picture screen of the monitor 8 as shownt in Figure 6A. Then,
the processing proceeds to the next decision step 1300.

It is determined in decision step 1300 whether or not the
joystick 10 (see Figure 3) is being operated. If the joystick 10 is
being operated as represented by a YES at step 1300, then the
processing proceeds to step 1400, whereas if a NO is output at step
1300, then the processing proceeds to the next decision step 1500.

In step 1400, data of positions X and Y'(see Figure 5) of the
memory area of the RAM 4 are changed in response to the digital
positional information signal supplied to the CPU 1 from the joystick
10 through the A/D converting circuit 12, the gate circuit 14 and the
bus 2, if necessary. Further, on the basis of these data, the shape
corresponding to the shape number and stored in the ROM 3 is stored in
the RAM 6 at its position (address) corresponding to the positions X

and Y by color data corresponding to the color number if necessary.
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In that event, in the case of the abstract shape, the shape
corresponding to the shape number and stored in the ROM 3 is stored in
the RAM 6 at its positions (addresses) corresponding the positions X
and Y in the form r~f color data corresponding to the color number,
whereas in the case of a specific shape, the shape corresponding to an
animation cell number, which will be described later, is stored in the
RAM 6 at its positions (addresses) corresponding to the positions X
and Y in the form of predetermined color data.

Then, the video processor 5 reads the image data stored in
the RAM 6 and the thus read image data are supplied through the
encoder 7 to the monitor 8, so that the abstract shape formed of the
cursor is displayed on the picture screen of the monitor 8 at its
predetermined position as shown in Figure 6B. Then, the processing
returns to decision step 1300 and the decision step 1300 is repeated.

It is determined in decision step 1500 whether or not the
background color button (slide volume) 11 is being operated. If the
background color button 11 is being operated as represented by a YES
at step 1500, then the processing proceeds to step 16C0. If on the
other hand a NO is output at step 1500, then the processing proceeds
to the next decision step 1700. In step 1600, the portion other than
the shape (that is, the background) is colored in the designated color
on the picture screen of the monitor 8. That is, color data of the
designated background color are stored in the RAM 6 at its address
area corresponding to the background. In other words, the wvideo
processor 5 reads out data from the RAM 6 at its address area
corresponding to the background and converts the thus read-out data
into R, G and B signals on the basic of data such as-the look- ' table
and information from the slide volume 11, thereby to ch»:.ge the
background color. Then, the processing returns to decision step 1300.

It is determined in decision step 1700 whether or not any key
is being pushed. If a certain key is being pushed as represented by
a YES at step 1700, then the processing proceeds to the next decision
step 1800. If a NO is output at decision step 1700, then the decision

~step 1300 is repeated. The depression of an arbitrary key disables

both the motion (animation motion) of the specific shape and the

scroll of the abstract and specific shapes on the picture screen of
the monitor 8.

10
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It is determined in decision step 1800 whether or not the
specific shape is moved like an animation motion and whether or not
the specific and abstract shapes are scrolled. If a YES is output at
step 1800, then the processing proceeds t« ~tep 1900, whereas if a NO
is output at step 1800, then the proct ..ing proceeds to the next
decision step 2000.

In step 1900, the motion (animation motion) of the specific
shape and the scroll of the specific and abstract shapes are stopped,
and then the processing proceeds to the next decision step 2000.

It is determined in decision step 2000 whether or not the
executing key 33 is being pushed. If a YES is output at decision step
2000, then the prccessing proceeds to step 2100, whereas if a NO is
output, then the processing proceeds to the next decision step 2200.

In step 2100, the processing is executed. In this
processing, if the cursor represents a shape, then the shape formed of
the cursor is determined at the cursor position. That is, as shown in
Figure 5, data of the positions X and Y stored in the RAM U4 are
determined, thereby one memory area being determined. Then, the
processing returns to decision step 1300 and the decision step 1300 is
repeated.

It is determined in decision step 2200 whether or not the
color designating key 21 is being pushed. If a YES is output at
decision step 2200, then the processing proceeds to step 2300, whereas
if a NO is output, then the processing proceeds to the next decision
step 2400,

In step 2300, the color of the cursor is changed. More
specifically, as shown in Figure 5, the color data of color stored in
the memory area of the RAM 4 are changed to color data corresponding
to the color designated by the color designating key unit 21, whereby
the shape stored in the above memory area is stored in the RAM 6 by
the color data stored in the RAM 4. Then, the video processor 5 reads
image data stored in the RAM 6, and the thus read image data are
supplied through the encoder 7 to the monitor 8 so that the shape
formed of the cursor is displayed on the picture screen of the monitor
8 in the color designated by the color designating key unit 21. In
that event, while the specific shape is changed in position as the

cursor, the color of the specific chape cannot be changed by the color

11
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designating key unit 21. As, for example, shown in Figure 6C, if the
color designating key 21g is pushed, then the color of the abstract
shape is changed to green, and then the processing returns to decision
step 1300.

It is determined in decision step 2400 whether or not the
abstract shape key 22 is being pushed. If a YES is output at decision
step 2400, Ghen the processing proceeds to step 2500, whereas if a NO
is output, then the processing proceeds to the next decision step
2600.

In step 2500, the shape of the cursor is changed. That is,
as shown in Figure 5, shape number data of the shape number stored in
the memory area of the RAM 4 are changed to shape number data
corresponding to the shape designated by the abstract shape key unit
22. Thus, shape data corresponding to the shape number data stored in
the above RAM 4 are read out from the ROM 3 and the resultant shape
data are stored in the RAM 6 on the basis of respective data of the
above memory area. Then, the video processor 5 reads image data
stored in the RAM 6 and the thus read image data are supplied through
the encoder 7 to the monitor 8 so that the shape formed of the cursor
is displayed on the picture screen of the monitor 8 in the form of the
shape designated by the abstract shape key 22. As, for example, shown
in Figure 6D, if the square mark key of the abstract shape key 22 is
pushed, then the cursor of circle configuration is changed to the
cursor of square configuration, and then the processing returns to
decision step 1300 again.

It is determined in decision step 2600 whether or not the
specific shape key unit 23 is being pushed. If a- YES is output at
decision step 2600, then the processing proceeds to step 2500, whereas
if a NO is output, then the processing proceeds to the next decision
step 2700.

In step 2500, the shape of the cursor is changed. More
specifically, as shown in Figure 5, shape number data of shape number
stored in the memory area of the RAM U4 are changed to shape number
data corresponding to the shape designated by the specific shape key
unit 23, whereby shape data corresponding to the shape number data
stored in the RAM 4 are read out from the ROM 3. The thus read shape

data are stored in the RAM 6 on the basis of each data stored in the

12
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above memory area. The video processor 5 reads the image data stored
in the RAM 6 and the thus read image data are supplied through the
encoder 7 to the monitor 8 so that the shape formed of the cursor is
displayed on the picture screen of the monitor 8 in the form of the
shape designated by the specific shape key 23. Then, the processing
returns to decision step 1300, whereat the abstract shape is moved to
the position shown in Figure 6E by the joystick 10, If the executing
key 33 is pushed at step 2000, then the position, color and shape of
the shape are determined as shown in Figure 6F and the cursor of the
same shape remains.

It is determined in decision step 2700 whether or not the
erase key 35 is being pushed. If a YES is output at decision step
2700, then the processing proceeds to step 2800, whereas if a NO is
output, then the processing proceeds to the next decision step 2900.
If the erase key 35 is being pushed, then the shape on the picture
screen of the monitor 8 is erased by a hand-shaped area designating
pointer P which will be described later and also all information of
this shape are erased from the memory area of the RAM 4 shown in
Figure 5.

In step 2800, the shape of the cursor is changed to the hand-
shaped area designating pointer P shown in Figure 6G, and then the
processing returns to decision step 1300 again.

It is determined at decision step 2900 whether or not the
forward or backward key 34r or 34f is being pushed. If a YES is
odtput at decision step 2900, then the processing proceeds to step
2800, whereat the shape of the cursor is changed to the hand-shaped
area designating pointer P. If on the other hand a NO is output, then
the processing proceeds to the next decision step 3000.

It is determined in decision step 3000 whether or not the
scroll key unit 37 is being pushed. If a YES is output at decision
step 3000, then the processing proceeds to step 2800, wherein the
shape of the cursor is changed to the hand-shaped area designating
pointer P. If a NO is output, then the processing proceeds to the
next decision step 3100.

It is determined in decision step 3100 whether or not the
clear key 31 is being pushed. If a YES is output at decision step
3100, then the processing proceeds to step 3200, whereat the clear
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processing is executed. If a NO is output, then the processing
prbceeds to the next decision step 3300.

It is determined in decision step 3300 whether or not the
GO/STOP key 36 is being pushed. If a YES is output at decision step
3300, then the processing proceeds to step 3400, whereas if a NO is
output, then the processing returns to decision step 1300 again.

In step 3400, the motion, that is, the scroll of the abstract
or specific shape and the motion (animation motion) of the specific
shape are started. If, for example, the abstract shape or specific

shape is scrolled, then as shown by arrows displayed on the surfaces

.of the respective keys such as the scroll keys 37a, 37b, ..., 371

constituting the scroll key pad 37, the position of the shape is
determined and then the abstract shape or specific shape designated by
the area (shown in Figure 6H) designating pointer P is scrolled on the
picture screen of the monitor 8. In this scrolling, as shown in
Figure 5, the scroll code of the scroll codes stored in the memory
area of the RAM U is changed in association with the pushed scroll key
of the scroll key unit 37. - Thus, data of the position X and Y are
sequentially changed with a predetermined ratio, written in the RAM 6
as image data in accordance with the changed data stored in the memory
area of the RAM 4 and sequentially read by the video processor 5. The
thus read image data are supplied through the encoder 7 to the monitor
8, so the shape is scrolled as shown in Figure 6I. In that event,
when the sbstract or specific shape is erased or scrolled by the
above-mentioned area designating pointer P, one point (formed of one
dot) - 'of the overlapping portion of more than two shapes or portion
(formed of morevthan two dots) may be designated on the display screen
of the monitor 8. If one point is designated, then the uppermost
shape in the overlapping shapes is designated, whereas if the portion
is designated, then the overlapping shapes are all designated.

Incidentally, if the GO/STOP key 36 or other arbitrary key is
pushed one more time after the scroll or motion (animation motion) of
the specific shape is started, then the scroll or motion of the
specific shape is stopped.

As is clear from the above explanation, when a picture is
created on the picture screen of the monitor 8, the abstract shape key

unit 22 and specific shape key unit 23 which select a desired shape
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movable as the cursor until the shape is determined are ¢rranged as
the key which enables the user visually to confirm the shape of the
shape. Further, the color designating key unit 21 which designates
the color of the shape selected by the above key unit 22 or 23 is
arranged as the key which enables the user visually to confirm the
kind of colors. Therefore, the shape can be selected and the color of
the shape can be selected immediately, thereby simplifying the process
for creating the picture. Further, since the sheet switches on which
the shape patterns and the colors are displayed are provided on one
operatihg panel of this graphic image processing apparatus as shown in
Figure 3, without displaying the shape on the picture screen of the
monitor 8, the user can examine sufficiently the user's own idea for
a picture such as shape, kind of shape and color of shape and so on
with reference to colors and shapes displayed on respective switches
of the sheet switch pad 20. Also, as the analog joystick 10 is
utilized in the above embodiment, the response speed can be increased
and the figure can be placed at the predetermined position on the
picture screen of the monitor 8 with increased accuracy.

In the above embodiment, the shape and the color can be
selected in that order or vice versa. Further, while the picture is
displayed on the pictﬁre screen of the menitor 8, the picture may be
displayed on the display screen of a liquid crystal display (LCD)
device.

As described above, since the shape of the cursor on the
picture screen of the display apparatus is changed to the desired
character pattern by the character selecting button, the color of the
selected character pattern is changed to the desired color by the
color designating button and this cursor is moved to the predetermined
position on the picture screen by the cursor moving means thereby to
determine the character pattern at the desired position on the picture
screen, the desired character and the color of the selected character
can be selected very easily and comprehensively, which makes it
possible for the user to draw a picture on the picture screen

satisfactorily.

The animation operation of a specific shape will be described
more fully below.

When the specific shape keys 23a, 23b, ., 23n are
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selectively pushed, then specific shapes (these specific shapes will
hereinafter be referred to as basic specific shapes) displayed on the
surfaces of these specific shape keys 23a, 23b, ..., 23n are displayed
on the picture screen of the monitor 8 as the cursors.

In a picture drawn on the picture screen of the monitor 8, as
shown in Figure T7A, a left hand of a man 101 is formed by the
depression of the executing key 33 after the specific shape key 23f
has been pushed; a right hand of the man 101 is formed by the
depression of the executing key 33 after the specific shape key 23m
has been pushed; a left leg of the man 101 is formed by the depression
of the executing key 33 after the specific shape key 23g has been
pushed; a right leg of the man is formed by the depression of the
executing key 33 after the specific shape key 23n has been pushed; the
head of the man 101 is formed by the depression of the executing key
33 after the specific key 23d has been pushed; clouds 105 are formed
by the depression of the executing key 33 after the specific shape key
23h has been pushed; a circular light portion of the sun 104 is formed
by the depression of the executing key 33 after the specific shape key
23a has been pushed; the eyes of a dragonfly 103 are formed by the
depression of the executing key 33 after the specific shape key 23e
has been pushed; and the wheels of an automobile 102 are formed by the
depression of the executing key 33 after the specific shape key 23k
has been pushed. The specific shape key unit 23 and the animation
operation will now be described for the picture shown in Figure 7A, so
that specific shapes formed by specific shape keys other than those
described above and animation operations ther~of need not be
described. -

In the picture shown in Figure 7A, the basic specific shapes
determined by the depression of the executing key 33 after the
specific shape key unit 23 »as been pushed are stored beforehand in
the ROM 3. More specifically, the cloud 105 is stored in a
predetermined area of the ROM 3 in the form of a basic shape shown in
Figure 8A; the wheel of the automobile 102 is stored in a
predetermined area of the ROM 3 in the form of a basic shape shown in
Figure 9A; the circular light portion of the sun 104 is stored in a
predetermined area of the ROM 3 in the form of a basic shape shown in

Figure 10A; the head of the man 101 is stored in a predetermined area
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of the ROM 3 in the form of a basic shape shown in Figure 11A; the

right hand of the man 101 is stored in a predetermined area of the ROM

3 in the form of a basic shape shown in Figure 12A; the left hand of

" the man 101 is stored in a predetermined area of the ROM 3 in the form

of a basic shape shown in Figure 13A; the left leg of the man 101 is
stored in a predetermined area of the ROM 3 in the form of a basic
shape shown in Figure 14A; the right leg of the man 101 is stored in
a predetermined area of the ROM 3 in the form of a basic shape shown
in Figure 15A; and the eye of the dragonfly 103 is stored in a
predetermined area of the ROM 3 in the form of a basic shape shown in
Figure 16A. Further, in addition to the data of these basic specific
shapés, there are prepared one of a plurality of specific shape data
in which these basis speéific shapes are changed. For example, if the

hand stretches downwardly is the basic specific shape, then the hand

- stretched upwardly, the hand bent about the wrist and so on are

specific shapes in which the basic specific shape of the man's hand is
changed.

More specifically,. in addition to the basic specific shape
data of the cloud 105, data in which the basic specific shape is
changed as shown in Figures 8B and 8C are stored in a predetermined
area of the ROM 3; in addition to the basic specific shape data of the
wheel of the automobile 102, data in which the basic specific shape is
changed as shown in Figure 9B is stored in a predetermined area of the
ROM 3; in addition to the basic specific shape data of the circular
light portion of the sun 104, data in which the basic specific shape
is changed as shown in Figure 10B is stored in a predetermined area of
the ROM 3; in addition to the basic specific shape data of the head of
the man 101, data in which the basic specific shape is changed as
shown in Figure 11B is stored in a predetermined area of the ROM 3; in
addition to the basic specific shape data of the right hand of the man
101, data in which the basic specific shape is changed as shown in
Figures 12B and 12C are stored in a predetermined area of the ROM 3;
in addition to the basic specific shape data of the left hand of the
man 101, data in which the basic specific shape is changed as shown in
Figures 13B and 13C are stored in a predetermined area of the ROM 3;
in addition to the basic specific shape data of the left leg of the

man 101, data in which the basic specific shape is changed as shown in
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Figures 14B and 14C are stored in a predetermined area of the ROM 3;
in addition to the hasic specific shape data of the right leg.of the
man 101, data in which the basic specific shape is changed as shown in
Figures 15B and 15C are stored in a predetermined area of the ROM 3;
and, in addition to the Yasic specific shape data of the eye of the
dragonfly 103, data in which the basic specific shape is changed as
shown in Figures 16B and 16C are stored in a predetermined area of the
ROM 3.

Other basic specific shape data are stored in predetermined
areas of the ROM 3 together with one of a plurality of specific shape
data in which the basic specific shapes are changed similarly.

Then, as shown in Figure 5, number data corresponding,
respectively, to the above basic specific shapes and specific shapes
in which the basic specific shapes are changed are sequentially
written in the memory areas of aninmation cell numbers in the memory
area of the RAM 4. When the shape number data of the shape number
stored in the memory area of the RAM 4 shown in Figure 5 are data
indicative of a specific shape (a basic specific shape), the
animation cell number is read by the CPU 1 and the basic specific
shape or the specific shape in which the basic specific shape is
changed is read out from the ROM 3 in response to the thus read
animation cell number, thereby being written in the RAM 6.
Accordingly, since the animation cell numbers are sequentially re-
written, data of the specific associated with the animation cell
numbers are sequentially written in the RAM 6 so that the specific
shape is seen on the picture screen of the monitor 8 as if it were
moved from a visual standpoint. -

This animation operation will be described with reference to
a flowchart forming Figure 17.

Following the Start of operation, it is determined in
decision step 3300 (corresponding to decision step 3300 in Figure 4)
whether or not Liie GO/STOP key is being pushed. If a YES is output at
decision step 3300, then the processing proceeds to step 3401, whereas
if a NO is output, then the processing returns to step 3300 and step
3300 is repeated.

In step 3401, the memory area of the RAM 4 is read and then
the processing proceeds to the next decision step 3402.
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It is determined in decision step 3402 on the basis of the
thus read shape number data of the shape number of the memory area of
the RAM 4 whether or not the shape is the specific shape. If a YES is
output at decision step 3402, then the processing proceeds to the next
decision step 3403, whereuas if a NO is output, then the processing
proceeds to step 3406.

It is determined in decision step 3403 whether or not the
animation cell number As is a maximum, or whether or not the animation
cell number As is the sum of the number of a certain basic specific
shape or the specific shapes in which a certain basic specific shape
is changed. If a YES is outout at decision step 3403, then the
processing proceeds to step 3404, whereas if a NO is output, then the
processing proceeds to step 3405.

In step 3404, the animation cell number As is set to zero.
When the animation cell number As is 0O, data of the basic specific
shape indicated by the shape number data of, for example, the shape
number area are read out from thz ROM 3, and then the processing
proceeds to the next decision step 3406.

In step 3405, "1" is added to the animation cell number As,
and the processing proceeds to the next decision step 3406.
Incidentally, when the animation cell number As is As + 1, the data of
a specific shape in which, for example, the basic specific shape
designated by the shape number data of the shape number are changed
are read out from the ROM 3,

It is determined in decision step 3406 whether or not an
arbitrary key is pushed. If a YES is output at decision step 3406,
then the processing proceeds to step 3407, whereas if a NO is output,
then the processing returns to step 3401 again.

In step 3407, the re-writing of the animation cell number As
is stopped when an arbitrary key is pushed, and then the processing is
ended.

As is clear from the above explanation, since the animation
cell numbers As stored in the memory area of the RAM 4 are
sequentially re-written so long as an arbitrary key is not pushed in
step 3406 after the GO/STOP key 36 is pushed, in the case of the
picture in which the basic specific shape is utilized as shown in

Figure 8A, data of the basic specific shapes and the specific shapes
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in which the basic specific shapes are changed as shown in Figures 8
to 16 are sequentially written in the RAM 6 by the video processor 5,
respectively.

Operation in which data of abstract and specific shapes read
out from the ROM 3 are written in the RAM 6 will be described with
reference to a flowchart of Figure 18.

Referring to Figure 18, following the Start of operation, in
step 3410, the memory area (see Figure 5) of the RAM U4 is read, and
then the processing proceeds to the next decision step 3411.

It is determined in step 3411 on the basis of the shape
number data of the shape number of the memory area read from the RAM
4 whether or not the shape is the specific shape. If a YES is output
at decision step 3411, then the processing proceeds to step 3412,
whereas if a NO is output, then the processing proceeds to step 3413.

On the basis of the shape number data of the shape number of
the memory area of the RAM 4 and the animation cell number As,
specific shape data (data of the basic specific shape or the specific
shape in which the basic specific shape is changed) are read out from
the ROM 3 and written in the RAM 6 of the video processor 5. Then,
the processing proceeds to the next decision step 3414. At step 3413,
on the basis of the shape number data of shape number of the memory
area of the RAM 4 and the color code number data, abstract shape data
are read out from the ROM 3 and the thus read abstract shape data are
written in the RAM 6 of the video processcr 5. Then, the processing
proceeds to the next decision step 3414. It is determined in decision
step 3414 whether or not the processing has ended. If a YES is output
at decision step 3414, then the processing is ended, whereas if a NO
is output, then the processing returns to step 3410.

Accordingly, if the GO/STOP key is pushed after the picture
shown in Figure 7A has been made, then data of a specific shape in
which the basic specific shape of the cloud 105 are changed as shown
in Figure 8B are written in the RAM 6 instead of data of the specific
shape of the cloud 105 shown in Figure 8A; data of specific shape in
which the basic specific shape of the wheel of the automobile 102 are
changed as shown in Figure 9B are written in the RAM 6 instead of the
data of the basic specific shepe of the wheel of the automobile 102

shown in Figure 9A; data of specific shape in which the basic
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specific shape of the circular light portion of the sun 104 are
changed as shown in Figure 10B are written in the RAM 6 instead of the
data of the basic specific shape of the circular light portion of the
sun 104 shown in Figure 10A; _data of specific shape in which the
basic specific shape of the head of the man 101 are changed as shown
in Figure 11B are written in the RAM 6 instead of the data of the
basic specific shape of the head of the man 101 shown in Figure 11A;
data of specific shape in which the basic specific shape of the right
hand of the man 101 are changed as shown in Figure 12B are written in
the RAM 6 instead of the data of the basic specific shape of the right
hand of the man 101 shown in Figure 12A; data of specific shape in
which the basic specific shape of the left hand of the man 101 are
changed as shown in Figure 13B are written in the RAM 6 instead of the
data of the basic specific shape of the left hand of the man 101 shown
in Figure 13A; data of specific shape in which the basic specific
shape of the left leg of the man 101 are changed as shown in Figure
14B are written in the RAM 106 instead of the data of the basic
specific shape of the left leg of the man 101 shown in Figure 14A;
data of Specific shape in which the basic specific shape of the right
leg of the man 101 are changed as shown in Figure 15B are written in
the RAM 6 instead of the data of the basic specific shape of the right
leg of the man 101 shown in Figure 15A; and data of specific shape in
which the basic specific shape of the eye of the dragonfly 103 are
changed as shown in Figure 16B are written in the RAM 6 instead of the
data of the basic specific shape of the eye of the dragonfly 103 shown
in Figure 16A. Then, image data formed of specific shapes and
abstract shapes written in the RAM 6 are supplird through the encoder
7 to the monitor 8 so that the shapes of specific shapes shown in
Figure 7A are respectively changed as shown in Figure 7B.

Further, data of the specific shape in which the specific
shape of the cloud 105 is further changed as shown in Figure 8C are
written in the RAM 6 instead of the data of the specific shape of the
cloud 105 shown in Figure 8B; data of the basic specific shape of the
wheel of the automobile 102 shown in Figure 9A are written in the RAM
6 instead of the data of the specific shape of the wheel of the
automobile 102 shown in Figure 9B; data of the basic specific shape of

the circular light portion of the sun 104 shown in Figure 10A are
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written in the RAM 6 instead of the data of the specific shape of the
circular light portion of the sun 104 shown in Figure 10B; data of the
basic specific shape of the head of the man 101 shown in Figure 11A
are written in the RAM 6 instead of the specific shape of the head of
the man 101 shown in Figure 11B; data of specific shape in which the
specific shape of the right hand of the man 101 are further changed as
shown in Figure 12C are written in the RAM 6 instead of the data of
the specific éhape of the right hand of the man 101 shown in Figure
12B; data of specific shape in which the specific shape of the left
hand of the man 101 are further changed as shown in Figure 13C are
written in the RAM 6 instead of the data of the specific shape of the
left hand of the man 101 shown in Figure 13B; data of specific shape
in which the specific shape of the left leg of the man 101 are further

- changed as shown in Figure 14C are written in the RAM 6 instead of the

data of the specific shape of the left leg of the man 101 shown in
Figure 14B; data of specific shape in which the specific shape of the
right leg of the man 101 are further changed as shown in Figure 15C
are written in the RAM 6 instead of the data of the specific shape of
the right leg of the man 101 shown in Figure 15B; and data of specific
shape in which the specific shape of the eye of the dragonfly 103 are
further changed as shown in Figure 16C are written in the RAM 6
instead of the data of the specific shape of the eye of the dragonfly
103 shown in Figure 16B. Then, image data formed of specific shapes
and abstract shapes written in the RAM 6 are supplied through the
encoder 7 to the monitor 8 so that the shapes of the specific shapes
shown in Figure 7B are respectively changed as shown in Figure 7C.

Similar operations are sequentially repeated until an
arbitrary key is pushed, whereby a picture is displayed on the display
screen of the monitor 8 like a real moving picture from a visual
standpocint. Therefore, the user can make a picture in a wvivid
fashion, and the viewer can get satisfaction and pleasure in the
pictures thus generated.

While basic specific shape data and data of specific shape in
which the basic specific shape is changed are sequentially written in
the RAM 6, if the basic specific data and the specific shape data are
written in the RAM 6 randomly or written in the RAM 6 at a reduced

time interval, then a picture may be moved on the display screen more
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quickly or more slowly.

Moreover, while the animation of a specific shape is
described in the above embodiments, an sbstract shape may be moved in
its own way or a picture formed by the combination of abstract shapes
may be moved automatically in its own way.

As described above, since the basic shape data and the
character pattern data in which the basic shape is changed are
sequentially read out from the memory means when the start button is
pushed and the basic shape and the ~haracter pattern of shape in which
the basic shape is changed are sequentially displayed on the display
screen of the display apparatus, the user can make a picture in a
vivid fashion and the viewer can get satisfaction and pleasure in the
pictures from a visual effect standpoint.

Having described the preferred embodiments of the invention
with reference to the accompanying drawings, it is to be understood
that the invention is not limited to those precise embodiments and
that various changes and modifications thereof could be effected by
one skilled in the -art without departing from the spirit or scope of

the novel concepts of the invention as defined in the appended claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A graphic image processing apparatus for
generating a graphic image on a display means, the
apparatus comprising:

character pattern selecting means for selecting a
predetermined character pattern;

color selecting means for selecting predetermined
color data corresponding to said character pattern;

wherein said character pattern selecting means
and said color selecting means comprise a plurality of
dedicated character pattern selecting keys and color
selecting keys respectively;

operating means for moving a cursor on said
display means;

first memory means for storing data corresponding
to said character pattern and said color data and reading
them out;

second memory means for storing display data
which are displayed on said display means;

control means for changing said cursor to said
character pattern by operating said character pattern
selecting means;

executing means for fixing said character pattern
on said second memory means so a3 to display a desired
position which is decided by the user by operating said
operating means; and .

a casing having mounted thereon at least said
plurality of character pattern selecting keys and color
selecting keys and said operating means.

2. Apparatus according to claim 1, wherein said
character pattern selecting keys and said color selecting
keys have marks thereon to indicate said character
patterns, and colors thereon to indicate said colors
respectively.
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3. Apparatus according to claim 1, wherein said
operiating means is a joystick for moving said cursor in a
desired direction.

4. Apparatus according to c¢laim 1 wherein said
display means is a television monitor which is connected
for displaying said graphic image.

5. Apparatus according to claim 4 further comprising
converting means for converting digital data of said
character pattern to a video signal which is transmitted to
said display means.

6. Apparatus according to claim 1 wherein said
executing means is formed of an executing key which is
mounted on said casing.

7. A graphic image processing apparatus for
generating a graphic image on a display means, the
apparatus comprising:

character pattern selecting keys for selecting
predetermined character patterns;

color selecting keys for selecting predetermined
color data corresponding to said character patterns;

wherein each of said selecting keys is formed on
a dedicated sheet switch plate, and wherein when said sheet
switch plate is operated, analog data corresponding to a
character pattern or color data are generated;

operating means for moving a cursor on a
connected display means which is separated from said
graphic image processing apparatus;

an analog-to-digital converter for converting
said analog data to digital data;

a read only memory for storing digital data
corresponding to said character pattern and said color data
and reading them out;
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a video processor for converting said digital
data to video data so as to display said character pattern
on said display means;

a random access memory for storing said wvideo
data;

control means for replacing said cursor with said
character pattern read out from said read only memory on a
screen of said displaying apparatus by operating said
character pattern selecting keys;

executing means for fixing said character pattern
on said random access memory so as to display a desired
position which is decided by the user by operating said
operating means; and

a casing including at least said character
pattern selecting keys, said color selecting keys and said
operating means.

8. A graphic image construction apparatus for
constructing a picture on a display screen in a manner
analogous to constructing with play building blocks for
children, the apparatus comprising:

character pattern selecting means for selecting
predetermined character patterns, wherein said character
pattern selecting means comprises a plurality of dedicated
character pattern selecting keys;

operating means for moving a cursor on said
display screen;

first memory means for storing data corresponding
to said character pattern;

second memory means for storing display data
which are displayed on said display screen;

control means for changing said cursor to a
character pattern by operating said character pattern
selecting keys;

executing means for fixing said character pattern
on said second memory means so as to display desired
position which is decided by the user operating said

26



operating means;

a digital to analog converter for converting said
character pattern for display on said display screen;

memory = control means for reading out said
character pattern from said = first memory means
sequentially, so that the characi:er patterns change on said
display screen like an animation image;

starting key for starting said motion; and,

a casing having mounted thereon at least said
plurality of character pattern selecting keys, said
operating means and said starting key.

9. Apparatus according to claim 8 wherein said
character pattern comprises different types, one type being
abstract shapes and another type being specific shapes, and
the shapes of said characters are indicated on said
character pattern selecting keys.

10. A graphic image processing apparatus

substantially as herein described with reference to and as
illustrated in the accompanying drawings.

Dated this 25th day of October 1993.

SONY CORPORATION
By Its Patent Attorneys

GRIFFITH HACK & CO.
Fellows Institute of Patent
Attorneys of Australia.
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ABSTRACT QF THE DISCLOSURE

A graphic image processing apparatus comprises a character
pattern selecting device for selecting a predetermined character
pattern, a color selecting device for selecting predetermined color
data corresponding to the character pattern, a display device for
displaying the character pattern, an operating device for moving a
cursor on the display device, a first memory for storing data
corresponding to the character pattern and color information and
reading it out, a second memory for storing display data which are
displayed on the display device, a control device for changing the
cursor to the character pattern by operating the character pattern
selecting device, and an executing device for fixing the character
pattern in the second memory so as to display a desired position which

is decided by the user by operating the operating device.
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