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A picture frame generating circuit has: a coordinate value calculation processor that calculates frame start position (X, Y), picture
end position (X, Y), frame end position (X, Y) using calculation start signal as activation signal, based on picture position (X, Y)
registers, picture size (X, Y) registers and frame size register which are written through a data bus, the processor allowing frame

color data to be written into frame color register to designate

the color of frame through the data bus; and a selection circuit of

frame and picture to which the frame start position (X, Y), picture end position (X, Y), frame end position (X, Y), picture position
(X, Y) registers, frame color data, picture data, horizontal display position and vertical display position are input, the circuit

selecting the picture data or frame color data and outputs the
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A picture frame generating circuit has: a coordinate value
calculation processor that calculates frame start position (X, Y),
picture end position (X, Y), frame end position (X, Y) using
calculation start signal as activation signal, based on picture
position (X, Y) registers, picture size (X, Y) registers and frame
size register which are written through a data bus, the processor
allowing frame color data to be written into frame color register
to designate the color of frame through the data bus; and a selection
circuit of frame and picture to which the frame start position (X,
Y), picture end position (X, Y), frame end position (X, Y), picture
position (X, Y) registers, frame color data, picture data, horizontal
display position and vertical display position are input, the circuit
selecting the picture data or frame color data and outputs the

selected one as display data.

e g g s { e g




CA 02321409 2000-09-28

PICTURE FRAME GENERATING CIRCUIT AND DIGITAL TELEVISION SYSTEM USING

THE SAME

O C v \ \ o)\
5 This invention relates to a picture frame generating circuit

and a digital television system using the picture frame generating

clrcuit.

BACKGROUND C E NVENT ION
10 In digital televisions, it 1s desired that multiple moving
pictures are simultaneously displayed and the relative position of
multiple moving pictures 1is instantaneously changed.

Also, 1t 1s desired that the moving picture is displavyed
overlapping with graphics suchasastill picture and a frame is formed

15 around the moving picture. The position of moving picture is to be
optional. Also, the size of frame is to be optional.

Japanese patent application laid-open No0.8-297481 (1996)
discloses a graphic image display unit that a sub-image is framed
when it 1is displayed in a main image. In this display unit, bit maps

20 for frame and main image are stored in its memory. Referring to the
memory simultaneously when scanning the image, if it corresponds to
a frame then the frame is displayed, if to a main image then the main
image is displayed, else a sub-image in its image memory is displayed.
However, a capacity of memory equal to the image size is needed and

25 a large amount of data renewal is needed when the position of frame,
sub-image and main image is changed. Therefore, this display unit
is not sulitable for use in high resolution.

Japanese patent application 1laid-open No.6-268908 (1994)
discloses a multi-image frame signal generating circuit. In this

30 circuit, in calculating the frame when multiple images line up in
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the horizontal direction, the comparison of frame start point and
end point in the horizontal direction and the comparison of frame
start point and end point 1in the vertical direction are conducted.
When the scan line corresponds to the start point in the horizontal
direction, the coordinates of a next frame are read from its memory.
When the scan line further goes on and corresponds to the coordinates
of the next frame, the coordinates of a frame after the next are read
from the memory. Thus, in this circuit, the position (coordinates)
of frame is stored in RAM, and values stored in RAM are sequentially
read to detect the position of frame. However, when the position
of a moving picture 1s i1nstantaneously changed, even for the framed
image shifted by one pixel, it 1s necessary to change the four values
stored in RAM. When sub-images with the same size line up in the
horizontal direction, the frame positions only have to Dbe
sequentially read from the memory and compared. However, when they
are deviated each other in the vertical direction or when the sizes
of sub-images are different each other, it becomes impossible to
frame them.

Japanese patent application laid-open No.2-082765 (1990)
discloses a multi-image display control circuit. But, 1in this
circuit, it is not clear whether the size of frame can be set or not.

From the example of the specification, it is assumed that it is fixed.

Japanese patent application laid-open No.5-204374 (1993)
discloses an image display control system. Since there 1s no
description about frame, this system simply relates to a
picture-in-picture technology.

Japanese patent application laid-open No.5-346773 (1993)
discloses an overlap-display control method for multiple moving

pictures. In this method, display area designation memories (RMO,
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RM1,.., are provided. Therefore, to designate a display
area, amount of memory equal to the displiay area is

regquired. Also, when changing the position of display

image, 1t 1s necessary to rewrite a large amount of display

area menmory.

Japanese patent application iaid-open
No. 10-322619 (1998) discloses an 1mage dilisplay unit. The
object of this unit 1is to frame the main image. In framing,

F-"

it is necessary to set the position of frame. Therefore,

the number of values to be set i1ncreases by that much.

SUMMARY OF THE INVENTION

N . r————

Accordingly, 1t 1s an object of an embodiment of
the invention to provide a picture frame generating circuilt
that the change of picture position, picture size and frame
size can be achieved with less data renewal, thereby

reducing the bus occupancy time 1n renewing data.

It is another object cf an embodiment of the
invention to provide a digital television system that offers

a quicker response speed to the TV viewer.

According to the present invention, there 1is
provided a picture frame generating circuit, comprising: a
coordinate value calculation processor that calculates frame
start position (X), frame start position (Y), picture end
position (X), picture end position (YY), frame end position
(X) and frame end position (Y) using calculation start
signal as activation signal, based on picture position (X)
register, picture position (Y) register, picture size (X)
register, picture size (Y) register and frame size register
which are written through a data bus, said processor
allowing frame color data to be written into frame coloxr

register to designate the color of frame through said data
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bus; and a selection circuit of frame and picture to which
said frame start position (X), said frame start position
(Y), said picture end position (X), saild picture end
position (YY), said frame end position (X), said frame end
position (YY), said picture position (X) register, picture
position (Y) register, said frame color data, picture data,
horizontal display position and vertical display position
are input, said circult selecting said picture data or said
frame color cata and outputs the selected one as display

data, wherein said selection circuit of frame and picture 1is

compcsed of a plurality of first largeness comparators, a
plurality of second largeness comparators, a first five-

input one-output selector and a second five-input one-output
selector; said plurality of first largeness comparators each
compare said frame start position (X), sailid picture position
(X) register, said picture end position (X) and said frame

end position (X) with said horizontal display position, and

when said horizontal display position i1s larger, said

plurality of first largeness comparators each output “1”,
said first five-input cne-output selector using the output
to each of said plurality of first largeness comparators as
select signal, the relation between said select signal and
the output of said first five-input one-output selector
being based on a predetermined truth table; and said
plurality of second largeness comparators each compare sald
frame start position (Y), said picture position (Y)
register, said picture end position (Y) and said frame end
position (Y) with said vertical display position, and when
said vertical display position is larger, said plurality of
second largeness comparators each output “1”, said second
five-input one-output selector using the output of each of
said plurality of second largeness comparators as select

signal, the relation between said select signal and the
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output of said second five-input one-output selector beilng

based on a predetermined truth table.

Pﬂ

According tc another aspect of the present

invention, there 1is provided a digital television system,
comprising: a CPU that writes a value 1nto a register of a

display unit control circuift through a data bus; an 1mage

memory that stores picture data and frame; said display unit

control circuit that 1is composea of a picture frame
generating circuit that switches, based on the value of said
register, the picture data and frame stored 1n said 1mage
memory and outputs the selected one as display data; and a
display unit that displays the cisplay data, wherein said
picture frame generating circult comprises; a coordinate
value calculation processor that calculates frame start
position (X), frame start positzon (YY), plcture end position
(X), picture end position (YY), frame end position (X) and
frame end position (Y) using ca.culation start signal as
activation signal, based on picture position (X) register,

picture position (Y) register, picture size (X) register,

picture size (Y) register and frame size reglster which are
written through a data bus, said processor allowing frame
color data tc be written i1nto frame color register to
designate the color of frame through said data bus; and a

selection circult of frame and picture to which said frame

start positicn (X), said frame start position (Y), said
picture end position (X), said picture end position (Y),
sald frame end position (X}, said frame end position (Y),

sald picture position (X) register, picture position (Y)
register, said frame color data, picture data, horizontal

display position and vertical display position are 1input,

said circuit selecting said picture data or sailid frame color

data and outputs the selected one as display data.
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BR. DESCRIPTION OF THE DRAWINGS

Examples of embodiments of the invention will be

described with reference to the drawings, in which:

FIG. 1 1s a pblock diagram showling the composition
of a digital television system using a pilicture frame
generating cilrcult according to an embodiment of the

invention:

FIG. 2 18 a block diagram showing the composition

of a picture frame generating circult 1n a first preferred

embodiment according to the invention;

FIG. 3 1s a block diagram showing the function of

a Preprocessor
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36 of a coordinate value calculation processor 20 in FIG.2;

FIG.4 is an illustration showing the display-position relation
among values written through a data bus 11, a picture and a frame;

FIG.5 is an illustration showing the display-position relation
among values calculated, a picture and a frame.

FIG.6 is a flow chart showing the calculation process of the
preprocessor 36 in FIG.3;

FIG.7 is an 1llustration showing a display image of framed
picture and another display image of framed picture obtained by
changing the display position and size of the framed picture;

FIG.8 is a block diagram showing a compositional example of
selection circuit 21 of frame and picture in FIG.2;

Fig.9 is a truth table of a five-input one-output selector 816
in FIG.8;

Fig.1l0 is a truth table of a five-input one-output selector
817 in FIG.8§;

FIG.11l 1is an illustration showing an example of display in a
case that the frame size varies between the upper and lower frames
and between the right and left frames;

FIG.12 is a flow chart showing the calculation process of the
preprocessor 36 in FIG.3 based on different sizes of frame; and

FIG.13 is a block diagram showing an example of circuit for

attaching a menu or a program table to an area for right frame color.

Wi
LA
»

DESCRIPTION C HE PR MBODIMEN
[First Embodiment]
FIG.1 is a block diagram showing the composition of a digital

television systemusing a picture frame generating circuit according

to the invention. A CPU 10 writes necessary values, through a data
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bus 11, into registers of a display unit control circuit 14 including

the picture frame generating circuit according to the invention. The
display unit control circuit 14, based on the values, outputs
switching picture data 13 stored in an image memory 12 and frame,
as display data 15, to a display unit 16 such as a TV monitor.

FIG.2 is a block diagram showing a picture frame generating
circuit in the first preferred embodiment according to the invention.
A coordinate value calculation processor 20, using calculation
start signal 200 as activation signal, calculates frame start
position (X) 22, frame start position (Y) 23, picture end position
(X) 24, picture end position (YY) 25, frame end position (X) 26, and
frame end position (Y) 27 based on picture position (X) register 30,
picture position (Y) register 31, picture size (X) register 32,
picture size (Y) register 33, and frame size register 34 which are
written through the data bus 11. Also, frame color data are written
into frame color register 35 to designate the color of frame through
the data bus 11.

The frame start position (X) 22, frame start position (Y) 23,
picture end position (X) 24, picture end position (Y) 25, frame end
position (X) 26, frame end position (Y) 27, picture position (X)
register 30, picture position (Y) register 31, frame color data 28,
picture data 13, horizontal display position 29, and vertical display
position 290 are input to a selection circuit 21 of frame and picture,
which selects the picture data 13 or frame color data 28 and outputs
it as display data 15.

FIG.3 is a block diagram showing the function of a preprocessor
36 of the coordinate value calculation processor 20 in FIG.2. The
output of registers, 1.e., picture position (X) register 30, picture

position (Y) register 31, picture size (X) register 32, picture size
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(Y) register 33 and frame size register 34 are 1input to the

preprocessor 36. Then the preprocessor 36 calculates therefrom.

FIG.4 shows the display-position relation among values written
through the data bus 11, a picture 44 and a frame 45.

5 FIG.5 shows the display-position relation among values
calculated, a pilicture 44 and a frame 45.

FIG.6 is a flow chart showing the calculation process by the
preprocessor 36, which calculates the frame start position (X) 22,
frame start position (Y) 23, picture end position (X) 24, picture

10 end position (Y) 25, frame end position (X) 26 and frame end position -
(Y) 27.

FIG.7 shows a display image 70 of framed picture 44-1 and a
display image 71 of framed picture 44-2 obtained by changing the
display position and size of the framed picture 44-1. 45-1 and 45-2

15 are frames.

FIG.8 is a block diagram showing a compositional example of
the selection circuit 21 of frame and picture. 800 to 807 are
largeness comparators. The largeness comparison results 808 to 815
become select signal for five-input one-output selectors 816 and 817.

20 819 is the output of the five-input one-output selector 816.

Fig.9 shows a truth table of the five-input one-output selector
816.

Fig.10 shows a truth table of the five-input one-output selector
817.

25 FIG.11 shows an example of display in a case that the frame
size varies between the upper and lower frames and between the right
and left frames.

FIG.12 is a flow chart showing the calculation process of frame

start position (X) 22, frame start position (Y¥) 23, picture end

——— s
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position (X) 24, picture end position (Y) 25, frame end
position (X) 26 and frame end position (Y) 27 in FIG. 3

based on the different sizes of frame.

FIG. 13 1s a block diagram showing an example of
circult for attaching a menu or a program table to an area
for right frame color. 130 1s a comparator and 131 is the
output of the comparator 130, which outputs “1” when the
comparison result coincides each other. 132 1s a selector
for switching display data 15 and menu or program table 134.

When the output 131 of the comparatcr 1320 1is “1”, the menu

or program table 134 1s output as a selector output 133.
When the output 131 of the comparatcr 130 i1s "“0”, the
display data 15 1s output as that.

The operation of the circuit in FIG. 2 is

explained below, with reference to Figures 2, 3 and 6.

When calculation start signal 200 comes to an
active level, the preprocessor 36 (Figure 3) of the
coordinate value calculation processor 20 (Figure 2),
according to the flow chart in FIG. 6, calculates newly six
values, 1.e., frame start position (X) 22, frame start

position (Y) 23, picture end position (X) 24, picture end

position (YY) 25, frame end position (X) 26 and frame end
position (Y) 27 from picture position (X) register 30,
picture position (Y) register 31, pilcture size (X) register
32, pilcture size (Y) register 33 and frame size register 34
which are written through the data bus 11. As a result,
eight values, which enable the picture and frame to be
switched, frame start position (X) 22, frame start position
(Y) 23, picture end position (X) 24, picture end position
(Y) 25, frame end position (X) 26, frame end position (Y)

27, pilicture position (X) register 30, and pilcture position
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(Y) regilster 31 are obtained. Then, these values are input
to the selection circuit 21 of frame and picture, which
compares the eight values with the horizontal display
position 29 and vertical display position 290, selects the

frame color data
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28 or picture data 13 and outputs 1t as display data 15.

In FIG.8, the operation of the selection circuit 21 of frame
and picture is explained below.

The largeness comparators 800 to 803 compare the frame start
position (X) 22, picture position (X) register 30, picture end
position (X) 24 and frame end position (X) 26 with the horizontal
display position 29. When the horizontal display position 29 is
larger, the largeness comparator outputs 808 to 811 are “1”. The
five-input one-output selector 816 uses the largeness comparator
outputs 808 to 811 as select signal. The relation of select signal
and output 819 is as shown by the truth table in FIG.9. The largeness
comparators 804 to 807 compare the frame start position (YY) 23,
picture position (Y) register 31, picture end position (YY) 25 and
frame end position (Y) 27 with the vertical display position 290.
When the vertical display position 290 is larger, the largeness
comparator outputs 812 to 815 are “1".

The five-input one-output selector 817 uses the largeness
comparator outputs 812 to 815 as select signal. The relation of
select signal and output 15 is as shown by the truth table in FIG.10.

The display data 15, the output of the selection circuit 21 of frame
and picture, is input to the display unit 16 such as a TV monitor.
When the display position and size of picture is changed, the four
registers of picture position (X) register 30, picture position (Y)
register 31, picture size (X) register 32 and picture size (Y)
register 33 are changed through the data bus 11. After calculation
start signal 200 comes to the active level, the preprocessor 36 again
executes the flow chart in FIG.6, renews the frame start position
(X) 22, frame start position (Y) 23, picture end position (X) 24,

picture end position (YY) 25, frame end position (X) 26 and frame end
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position (Y) 27. The example of display before and after the renewal

is as shown in FIG.7.

Background color 818 in FIG.8 is a value to be set already in
the display unit control circuit 14. Right frame color 28-1, left
frame color 28-2, lower frame color 28-3 and upper frame color 28-4
are frame color data written in the frame color resister 35.
[Second Embodiment]

FIG.11l shows an example of display in the case that the upper,
lower, right and left frames, which are attached to the picture, are
set tohavedifferent sizes. FIG.1l2 is the flowchart for calculating
the frame start position (X) 22, frame start position (Y) 23, picture
end position (X) 24, picture end position (Y) 25, frame end position
(X) 26 and frame end position (Y) 27 in FIG.3, based on the different
frame sizes. The difference from the flow chart in FIG.6 1s only
that the frame size is changed into the sizes of upper, lower, right
and left frames.

[Third Embodiment]

FIG.13 1illustrates the third preferred embodiment of the
invention. If display data 15 coincide with right frame color, the
output of the comparator 130 1s “1”. The selector 132 outputs,
instead of display data 15, the menu or program table 134 to the
display unit 16 such as a TVmonitor. If it is other than right frame
color, the selector 132 outputs the display data 15 to the display
unit 16 such as a TV monitor. In this embodiment, in attaching the
menu or program table to the right side of picture, even when the
position or size of picture changes, the display position of the menu
or program table is changed corresponding to the change of the
position or size of picture. Therefore, the menu or program table

can be prevented from overlapping with or separating from the

v



10

15

20

25

- anp L bl o o DT TR

CA 02321409 2000-09-28

-11 -

picture.
[Fourth Embodiment]

Right frame color in the second embodiment can be changed to
left frame color. In this case, the display position of menu or
program table is changed to the left-frame side.

[Fifth Embodiment]

Right frame color in the second embodiment can be changed to
lower frame color. In this case, the display position of menu or
program table is changed to the lower-frame side.

[Sixth Embodiment]

Right frame color in the second embodiment can be changed to

upper frame color. In this case, the display position of menu or

program table is changed to the upper-frame side.

Advantages of the invention:

In a case that multiple pictures of arbitrary sizes are
displayed attached with a frame of an arbitrary size, changing the
position of onepicture can be achieved by changingonly the two values
of picture position (x) and picture position (Y). Also, changing
the size of one picture can be achieved by changing only the two values
of picture size (x) and picture size (Y). Further, changing the frame
size of one picture can be achieved by changing only the one value
of frame size.

Due to the above effect, the usage rate of the CPU data bus
can be reduced. Thus, the CPU data bus can be assigned to another
use, thereby enhancing the function and response speed of a digital
television.

Also, the upper, lower, right and left frames attached to a

picture can be made to have different sizes, and the upper, lower,
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right and left frame attached to a picture can be made to have

different colors.

Also, in the other embodiment, when the picture size or position

is changed while the menu or program table is attached to the side

of picture, changing the position of the menu or program table

attached synchronizing with the change of picture size or display

position requires CPU of the quick processing. However, the size

of right frame of picture is set to be an area to display the menu
or program table and the color of right frame is predetermined, and
there is provided the circuit for attaching the menu or program table
to the color area. Thereby, even when the position or size of picture
changes, the display position of the menu or program table is changed
corresponding to the change of the position or size of picture.
Therefore, the menu or program table can be prevented from
overlapping with or separating from the picture.

Also, since the load of CPU in real-time processing 1s reduced,
the power of CPU can be used for the other processing by that amount

reduced. As a result, the performance of the entire unit can be

enhanced.

Although the invention has been described with respect to
specific embodiment for complete and clear disclosure, the appended
claims are not to be thus 1limited but are to be construed as embodying
all modification and alternative constructions that may be occurred
to one skilled in the art which fairly fall within the basic teaching

here is set forth.
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CLAIMS:
1. A picture frame generating clrcult, comprising:
a coordinate value calculation processor that
calculates frame start position (X), frame start position

5 (YY), picture end position (X), picture end position (Y),
frame end position (X) and frame end position (Y) using
calculation start signal as activation signal, kased on
picture position (X) register, picture position (Y)
regilster, plcture size (X) reglster, picture size (Y)

10 register and frame size register which are written through a

data bus, said processor allowing frame color data to be

wriltten into frame color register to designate the color of

frame through said data bus; and

a selection circuit of frame and picture to which
15 said frame start position (X), said frame start position
(Y), said picture end position (X), said picture end
position (Y), said frame end position (X), said frame end
position (YY), said picture position (X) register, picture
position (Y) register, said frame color data, picture data,
20 horizontal display position and vertical display position
are 1nput, said circuilt selecting said picture data or said
frame color data and outputs the selected one as display

data,

wherein said selection circuit of frame and

g

25 picture 1s composed of a pluralicty of first largeness

comparators, a plurality of second largeness comparators, a

first five-input one-output selector and a second five-input

one-output selector;

sald plurality of first largeness comparators each
30 compare sald frame start position (X,, said picture position

(X) register, said picture end position (X) and said frame



in

20

25

30

CA 02321409 2003-03-17

71885-50

14

end position (X) with said horizontal display position, and
when said horizontal display position 1s larger, said
plurality of first largeness comparators each output “17,

sald first five-lnput one-output selector using the output

to each of said plurality of firxst Largeness comparators as

select signal, the relation between said select signal and

the output of said first five-input one-output selector

being based on a predetermined truth table; and

sald plurality of second largeness comparators

each compare said frame start position (Y), said picture
position (Y) register, sailid picture end position (YY) and
sald frame end position (Y) with said vertical display

position, and when said vertical display position 1is larger,

said plurality of second largeness comparators each output

*1”, said second five-input one-output selector using the

— prir

output of each of said plurality of

second largeness
comparators as select signal, the relation between said
select signal and the output of said second five-input one-

output selector being based on & predetermined truth table.

2. A picture frame generating circult, according to

claim 1, wherein:

sald coordinate value calculation processor
includes a preprocessor to whiclk said picture pcsition (X)
register, sald pilcture position (Y) register, said picture
size (X) register, said picture size (Y) register and said

frame size register are input, and which then calculates

sald frame start position (X), said frame start position
(Y), said picture end position (X), said picture end
position (YY), said frame end position (X) and said frame end

position (Y).

3. A picture frame generating circuit, according to

claim 1 or 2, wherein:
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sald frame si1ze register 18 set so that the upper,

lower, right and left frames have different sizes.

4 . A picture frame generating circuit, according to

claim 1, 2 or 3 furthexr comprising:

RE

a circult that 1s composed of a comparator which
compares frame color data and disprlay data, and a selector

which switches the display data and a menu or program table;

wherein said comparator outputs “1” 1if the
compared data coincide with each other and outputs “0” 1f
10 the compared data do not coincide, salid selector outputs
sald menu or program table to the selector output i1f the
output of said comparator is “1” and outputs said display
data to the selector output if the output of said comparator
1s “0”, so that said menu or program table 1s attached to

15 the area of upper, lower, right or left frame.

5. A digital television system, comprising:

a CPU that writes a value 1nto a register of a

display unit control circuit through a data bus;

an image memory that stores picture data and

20 frame;

said display unit control circuit that i1s composed
of a picture frame generating circuit that switches, based
on the value of said register, the picture data and frame

stored 1n said i1mage memory and outputs the selected one as

25 display data; and

a display unit that displays the display data,

wherein said picture frame generating circuilt

comprises;
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a coordinate value ca_.culation processor that
calculates frame start pocsition (X), frame start position

(Y), picture end position (X), picture end position (Y),
frame end position (X) and frame end position (Y) using
calculation start signal as activation signal, based on
picture position (X) register, plcture position (Y)

register, picture size (X) register, plcture size (Y)

register and frame size register which are written through a

data bus, saild processor allowing frame color data to be
written into frame color register to designate the color of

frame through said data bus; and

a selection circuit of frame and picture to which

said frame start position (X), saild frame start position

(Y), said picture end position (X), said picture end

-

position (Y), said frame end position (X;, said frame end
position (Y), said picture position (X) register, picture
position (Y) register, said frame color data, picture data,
horizontal display position and vertical display position
are input, said circuit selecting said picture data or said

frame color data and cutputs the selected one as display

data.

SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS
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