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A superimposing apparatus and method for broadcasting a 3DCG image can calculate and superimpose additional information
such as characters and figures expressed by a 3DCG image on a TV frame In real time by means of combining a general three-
dimensional graphics accelerator board and a conventional TV broadcasting hardware and devising a software processing. The
superimposing apparatus for broadcasting a 3DCG image includes a rendering process for rendering a 3DCG image datum by a
three-dimensional graphics accelerator and a mixing process for mixing a 3DCG image and an input TV signal by a superimposer.
The rendering process Is carried out concurrently with the mixing process. A frame to be mixed Is a previous frame advanced by

one frame from a frame to be concurrently rendered. A system memory to be read out is changed to even frames and odd frames
In accordance with an input TV signal so as to avoid an interference of rendering and superimposing.
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ABSTRACT OF THE DISCLOSURE

A éuperimposing apparatus and method for broadcasting a 3DCG 1image can
calculate and superirnpose additional information such as characters and figures expressed
by a 3DCG image on a TV frame in real time by means of combining a general three-
dimensional graphics accelerator board and a conventional TV broadcasting hardware and
devising a software processing. The superimposing apparatus for broadcasting a 3DCG
image includes a rendering process for rendering a 3DCG image datum by a three-
dimensional graphics accelerator and a mixing process for mixing a 3DCG image and an
input TV signal by a superimposer. The rendening process is carried out concurrently with
“the mixing process. A frame to be mixed is a previous frame advanced by one frame from a
frame to be concurrently rendered. A sj}stem memory to be read out is changed to even

frames and odd frames in accordance with an input TV signal so as to avoid an interference

of rendering and supenmposing.
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SPECIFICATION

1. TITLE OF THE INVENTION
SUPERIMPOSING APPARATUS AND METHOD FOR BROADCASTING

THREE-DIMENSIONAL COMPUTER GRAPHICS IMAGE

2. BACKGROUND OF THE INVENTION

This invention relates to an apparatus and method for transferring and displaying a
super using a three-dimensional computer graphics (3DCG) 1mage in a picture upon
transferring an information source required for a rapid response such as a sport
broadcasting, an election advisory, or the like.

A basic principle of rendering a 3DCG image in real time and superimposing the
mixed signal 611 an input television (TV) signal will be described below by referring to the
drawing for convenience of explanation. Figure 1 is a schematic diagram illustrating a
process for superimposing a 3DCG image on an input TV signal in real time. As shown in
Figure 1, information required for rendering a 3DCG image 1s pre-calculated to designate to
a three-dimensional graphics accelerator (A), and then a 3DCG image is formed by
rendering the pre-calculated information in the accelerator (B). The formed 3DCG image 1S
transferred to a superimposer and is pre-mixed to composing it with an input TV signal (C).
A mixing process (D) forms a broadcasting image including the TV signal mixed with
supers and a broadcasting image signal is transmitted (E).

In order to realize a visually smooth animation, it is necessary to display a 3DCG
image to meet National Television System Committee (NTSC) broadcasting system or
Phase Alteration by Line (PAL) broadcasting system (for example, about 60 fields per
second in the NTSC broadcasting system). However, in order to render a 3DCG image and
then to mix the image with the input TV signal and broadcast the mixed signal in real time
processing, a period of time T required for serial works from the pre-calculating process (A)

to the mixing and transferring process (D) is limited to about 16.67 msec (60 field/second)
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to 20 mgéc (50 field/second). In addition, since a given period of time is required to transfer
the 3DCG image datum from the accelerator to a system memory and from the system
memory to the superimposer, respectively, a period of time for rendering process must be
necessarily shorten. Consequently, when a complex 3DCG image is transferred as a super,

5 all processes cannot be completed within the above time limit of period and thus it 1s
difficult to transfer necessary fields.

Thus, a special system that is designed for the purpose of a broadcasting
application to process a 3DCG image was used. The special system has a special hardware
including a function of superimposing and a function of processing the 3DCG 1mage. The

10  system having these functions takes a high cost in production due to high specialty. Itis
difficult for broadcasting staffs using the system to adopt many systems on the aspect of
cost performance ratio. On the other hand, a performance of a current three-dimensional
graphics accelerator is progressing and a current board will outmode soon. Accordingly, 1t
was nothing but vainness to introduce a new expensive three-dimensional graphics

15 accelerator integrated with a transferring function and a hardware that are designed for the
above purpose of broadcasting.

As a measure for replacing such a very expensive special broadcasting system and
for shortening a process period of time to transfer a 3DCG image, Japanese Patent Public
Disclosure No. HEISEI 5 (1993)-91413 discloses a superimposing apparatus in which,

20 before broadcasting, a 3DCG image that rendered a necessary image has been once stored in
a storage device such as a hard disk memory or the like, and then the stored 3DCG image 1s
invoked at a suitable timing upon broadcasting the 3DCG image and is mixed and
transferred.

However, such a superimposing apparatus requires a mass-storage device since the

25  apparatus must pre-render necessary images and store them in the storage device. Since the
apparatus also requires a pre-rendering time, it induces vainness in economy and time.

Accordingly, the apparatus cannot comply with an application of a telopper (superimposer)

requiring immediacy.
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3. OBJECT AND SUMMARY OF THE INVENTION

An object of the present invention 1s to provide a ;;uperimposing apparatus for
broadcasting a 3DCG 1mage that can calculate and superimpose additional information such
as characters and figures expressed by a 3DCG imageona TV frame in real time by means
of combining a general three-dimensional graphics accelerator board and a conventional TV
broadcasting hardware and devising a software processing.

Another object of the present invention 1s to provide a supenmposing method for
broadcasting a 3DCG image that can calculate and superimpose additional information such
as characters and figures expressed by a 3DCG 1mage on- a'TV frame in real time by means
of combining a general three-dimensional graphics accelerator board and a conventional TV
broadcasting hardware and devising a software processing.

Still another object of the present invention 1s to provide a superimposing
apparatus for broadcasting a 3DCG 1mage that can enhance a three-dimensional graphics
processing ability by merely exchanging a board of the three-dimensional graphics
accelerator 1n the case where a perfdrmance of the accelerator 1s improved and can utilize a
current technology with a minimum cost.

Still another object of the present invention is to provide' a superimposing method
for broadcasting a 3DCG 1mage that can enhance a three-diménsional graphics processing
ability by merely exchanging a board of the three-dimensional grapths accelerator 1n the

case where a performance of the accelerator 1s improved and can utilize a current

technology with a minimum cost.

A superimposing apparatus for broadcasting a 3DCG mmage 1n accordance with the
present invention comprises: a three-dimensional graphics accelerator for forming a 3DCG
image by rendenng a 3DCG image datum; and a superimposer for forming a broadcasting
image on which said 3DCG 1mage 1s superimposed by mixing the 3DCG image formed by
the three-dimensional graphics accelerator with an input TV signal. The three-dimensional

graphics accelerator and superimposer are constructed to operate concurrently.
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g"Since the three-dimensional graphics accelerator and supenmposer are constructed
to operate simultaneously in a concurrent mode, it is possible to form a 3DCG image having
the desired number of fields in real time and transmit it as a super if a period of time in
which the three-dimensional graphics accelerator processes a frame and a period of time in
which the superimposer processes a frame are within a limit period of time (in fact, a longer
one of both periods of time). Although the limit period of time 1s different in the above
broadcasting system, it will be about 16.67 msec (60 field/second) in NTSC system (even if
it is the shortest period of time). Preferably, a frame to be mixed in the superimposer is a
previous frame advanced by one frame from a frame to be concurrently rendered 1n the
three-dimensional computer graphics accelerator. This means that a memory capacity for
temporarily storing the frame rendered in the three-dimensional graphics accelerator can be
suppressed as small as possible until the rendered frame is mixed with an input TV signal
having a corresponding frame.

A three-dimensional graphics accelerator to be used in the apparatus of the present
invention is a general-purpose graphics accelerator board which has a function of
processing a 3DCG image at a high speed but is not contemplated for a TV broadcasting
application. A superimposer to be used in the apparatus is a superimposer board which has
a function of mixing a frame memory datum in a TV broadcasting application but 1s not
contemplated to process a 3DCG image at a high speed. Also, the apparatus of the present
invention can be constructed by installing the graphics accelerator board and superimposer
board in a general-purpose compact computer that includes at least two CPUs or a MPU.
Preferably, the apparatus of the present invention includes a system memory that can read
out a frame memory (a video memory) datum from the graphics accelerator board and write
a frame memory (a video memory) datum into the superimposer board.

A general-purpose graphics accelerator board and a superimposer board can be
used. This requires no special system designed to transfer a 3DCG 1mage 1n real time.
Further, if a performance of a three-dimensional graphics accelerator 1s improved, it 1s

possible to enhance an ability of a three-dimensional graphics process by merely

4
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exchanging a new board for the eld one and also possible to utilize a current technology
with a minimum cost. Also, the apparatus of the present invention can be constructed by
installing a graphics accelerator board and a supenmposer board in a general-purpose
compact computer. This similarly requires no expensive system designed for the
application of broadcasting. It is possible to produce a high performance superimposing
apparatus for broadcasting a 3DCG 1mage more inexpensively. A frame memory datum (a
video memory) is transferred between the graphics accelerator board and the superimposer

board through the system memory. This eliminates an additional storage device for a 3DCG

10 :
image and contnibutes to reduce a cost.

The apparatus of the present invention can form a 3DCG 1mage, mix it with an
input TV signal, and transmit the mixed signal. Consequently, a change or motion of
contents and fi gure configurations displayed on the basis of external information can be

s altered in real time.

According to an aspect of the present invention there is provided a superimposing
apparatus for broadcasting a 3DCG image, the superimposing apparatus comprising:
a three-dimensional graphics accelerator for forming a 3DCG image by rendering a
3DCG image datum; and
20 a superimposer for forming a broadcasting image on which said 3DCG image is
superimposed by mixing said 3DCG image formed by said three-dimensional graphics
accelerator with an mput TV signal;

said three-dimensional graphics accelerator and said superimposer are constructed to

operate concurrently;

25 wherein a frame to be mixed in said supertmposer is a previous frame advanced by one
frame from a frame to be concurrently rendered in said three-dimensional computer
graphics accelerator.

According to another aspect of the present invention there is provided a method

for transmitting a 3DCG image as a super for broadcasting, the method comprising:

b
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a process of rendering a 3DCG 1mage datum; and
a process of mixing a 3DCG image and an input TV signal;
sald mixing process being carried out concurrently with said rendering process;

wherein a frame to be mixed is a previous frame advanced by one frame from a frame to

5 - be concurrently rendered.

According to a further aspect of the present invention there is provided a ‘
superimposing apparatus for broadcasting a 3DCG 1mage, the supernnmposing apparatus
comprising:

a three-dimensional graphics accelerator for forming a 3DCG image by rendering a
10 . respeétiVe 3DCG image at each frame period; and |
a superimposer for forming a broadcasting image on which said 3DCG image 1s
superimposed by mixing said 3DCG image formed by said three-dimensional graphics
accelerator with a current frame of an input TV signal;
said three-dimensional graphics accelerator and said superimposer are constructed to
15  operate concurrently; .
wherein after the three-dimensional graphics starts to perform rendering the 3DCG image
for the current frame and before the three-dimensional graphics accelerator completes
rendering the 3DCG image for the current frame, the superimposer starts to mix said 3DCG
image for a previous frame only with the current frame of the input TV signal, and the
20 previous frame is immediately adjacent to the current frame by one frame.

According to a further aspect of the present invention there 1s provided a method
for transmitting a 3DCG image as a superimposed image for broadcasting, the method
comprising: '

a process of rendering a fespective 3DCG image at each frame; and
25 a process of mixing a 3DCG 1mage and a current frame of an mput TV signal;
Sa.id mixing process being carried out concurrently with said rendering process;
wherein after beginning the process of rendering the 3DCG image for a current frame and
before completing the process of rendering the 3DCG image for the current frame, the
process of mixing starts to perform by mixing the 3DCG image for a previous frame only
30  wath the current frame of the input TV signal, and the previous frame is immediately adjacent

to the current frame by one frame.

Sa
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4. BRIEF DESCRIPTION OF THE DRAWINGS
The foregoing and other features of the present invention will become apparent to
one skilled in the art to which the present invention relates upon consideration of the

invention with reference to the accompanying drawings, wherein:

Figure 1 1s a schematic diagram illustrating a process for supenmposing a 3DCG

1mage on an tnput TV signal 1n real time;

Figure 2 1s a block diagram of an embodiment of a supenmposing apparatus for
broadcasting a 3DCG 1mage in accordance with the present invention;

Figu;e 3 1s a schematic diagram illustrating a flow of processes required in the
apparatus shown in Fi gure 2;

Figure 4 is a time-line chart illustrating a relationship between é ﬁeld transfer and a

process 1n an embodiment of the present invention;

Figure 5 is a block diagram illustrating a manner for transferring a rendering image

cvery field in an embodiment of the present invention;

Sb
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gFigure 6 is a flow chart of a CPU for carrying out a rendering process of a three-
dimensional image in an embodiment of the present invention; and
Figure 7 is a flow chart of a CPU for carrying out a mixing and transmitting

process in an embodiment of the present invention.

5. DEATAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiment in accordance with the present invention will be described below by
referring to the drawings.

" A superimposing apparatus for broadcasting a 3DCG image, as shown in Figure 2,
includes a multiprocessor system. The multiprocessor system includes a three-dimensional
graphics accelerator 1 for processing a high speed 3DCG image, a superimposer 2 for
superimposing the 3DCG image on an input TV signal, a system memory 3 disposed
between the three-dimensional graphics accelerator 1 and the superimposer 2, and two
central processing units (CPU) 4 and 5 for controlling the three-dimensional graphics
accelerator 1 and superimposer 2, respectively. The CPUs 4 and 5 control the respective
three-dimensional graphics accelerator 1 and superimposer 2 individually. A single CPU
may be used to control them, if the CPU has a performance that can complete a process
described below within a given period of time. A CPU that controls an operating system
(OS) in the present apparatus may be diverted to control them. It will be easily understood
for a person skilled in the art that a microprocessor unit (MPU) can be substituted fora
plurality of CPUs. A display monitor 6 is provided to confirm an operation of the
multiprocessor system by an operator. The operator manually controls the operation of the
multiprocessor system in accordance with information on the display monitor 6.

It should be noted that such constructibn can be realized not by using a special
device designed for broadcasting application but by attaching a general board of the three-
dimensional graphics accelerator 1 to an accelerated graphics port (AGP) slot and also
attaching a board of the superimposer 2 to a protocol control information (PCI) slot in a

general purpose computer having a plurality of CPUs, a work station, or the like. A three-

6
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dimensi%nal graphics accelerator board that can calculate a 3DCG 1mage at high speed and
high quality is commonly universalized in a general application except for a broadcasting
application. The board improves its performance day by day. Accordingly, it should be
noted that the three-dimensional graphics accelerator can be selected and changed in
compliance with applications and costs.

A method for transmitting 3DCG image as a super by using the above constructed
apparatus of the present invention will be described below by referring to Figure 3.

" The method comprises: a process (S1) of pre-processing information necessary for
a rendering process; a process (S2) of forming a 3DCG image having one frame by carrying
out a rendering process in the three-dimensional graphics accelerator 1; a process (S3) of
loading a frame buffer by storing a 3DCG image datum in a frame memory (video memory)
in the three-dimensional graphics accelerator 1; a process (S4) of reading out the 3DCG
image datum stored in the frame memory (video memory) in the three-dimensional graphics
accelerator 1 into the system memory 3; a process (S5) of pre-mixing the image datum read
out into the system memory 3; a process (S6) of transferring the pre-mixed image datum to
the frame memory in the superimposer 2 to superimpose the datum on the input TV signal;
and a process (S7) of transmitting the mixed signal from the superimposer 2.

Such processes in the three-dimensional graphics accelerator 1 and superimposer 2
are carried out as a chain of a work. In the present invention, the three-dimensional
graphics accelerator 1 operates together with the superimposer 2. That 1s, it is one of the
most significant features in the present invention that the mixing process is proceeded in the
superimposer 2 when the rendering process is proceeded in the three-dimensional graphics
accelerator 1.

In order to effect the processes from the rendering process to the mixing process in
a concurrent mode, a rendering frame in the three-dimensional graphics accelerator 1 1s
delayed by one frame from a mixing frame in the superimposer 2. In the prior art, when a
smooth animation in a field unit described above is realized within a time limit of period T

determined by the number of frames to be transmitted, serial processes including the

7
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renderin% and mixing processes must be carried out within the time limit of period in
abcordance with NTSC broadcasting system or PAL broadcasting system. The time lint of
period T is about 16.67 msec per second (about 60 field/second) in the case of the NTSC
system. However, in the present invention, the rendering process and mixing process are
carried out within the time limit of period T, respectively.

In more detail, the CPU 4 designates information necessary to render the 3DCG
image datum to the three-dimensional graphics accelerator 1 (pre-calculating process Sl),
causes the three-dimensional graphics accelerator 1 to start the rendering process S2, and
causes the system memory 3 to read out the 3DCG image stored in the frame memory
(video memory) in the three-dimensional graphics accelerator 1 (frame buffer loading
process S3). The present invention can be applied to transmission of super using the 3DCG
image by completing the processes from pre-calculating proceés S1 to the frame bufter
loading process S3 within the time limit of period T.

The CPU 5 operates a pre-mixing process S5 for mixing the 3DCG image (S4)
read out into the system memory 3, transfers the pre-mixed datum to a mixing frame in the
superimposer 2, operates a mixing process S6 in accordance with an input TV signal S 1n
the superimposer 2, and transmits them (S7). In an embodiment shown in Figure 3, the
apparatus of the present invention has a third CPU 7. The CPU 7 covers a basic process of
a system such as an OS or the like in the above serial processes. The CPU 4 or 5 may cover
the basic process in its idle time in lieu of the CPU 7.

In another aspect, the concurrent processes shown in Figure 3 can be realized by
alternately repeating a process of odd fields and a process of even fields, as shown 1n Figure
4. Rendering R1, R2, R3, R4,... shown in Figure 4 unify the pre-calculating process S1,
rendering process S2, frame buffer loading process S3 shown in Figure 3 as a single block.
Similarly, mixing and transferring C1, C2, C3,... unify the pre-mixing process S35,
transferring process, frame mixing process S6 shown in Figure 3 as a single block.

The above processes are explained in accordance with time series direction.

Firstly, rendering R1 for the first even field F2 starts in the three-dimensional graphics

8
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accelera%br 1. The first odd field F1 is transmitted as a blank image cleared betfore hand,
since the image to be transferred by the superimposer 2 is not prepared when the rendering
R1 is completed. After completing the rendering R1, rendering R2 for the second odd field
F3 starts and mixing and transferring process C1 for the first even field F2 in the
superimposer 2 starts. When the rendering R2 is completed, the first even field F2 for
broadcasting processed in the mixing and transferring process C1 is transmitted. By
sequentially repeating the processes in the odd fields and even fields, the second odd field
F3, the second even field F4, the third odd field F5... are sequentially transmitted.

Since reading and writing processes conflict with each other if the same memory
space is designated when transferring a frame memory to the system memory after
completing the rendering process and when transferring a frame memory from the system
memory to the superimposer as a pre-mixing process in the case of effecting the concurrent
action, a memory bank to be used should be changed for an odd field process and an even
field process. Figure 5 shows a more actual process flow to achieve this object. A flag 8 1s
a flag for changing the memory bank. A memory bank 3A is used for the even field process
while a memory bank 3B is used for the odd field process. The flag 8 1s changed 1n
accordance with an input TV signal transferred into the superimposer 2.

In more detail, as shown in Figure 6, the flag 8 (see Figure 4) 1s cleared into zero
(0) in an resetting S10 and a system memory having a resolution required for transferring
and having two banks is reset into a blank state. An operator inputs operating information
in an external operation S11 to reflect the information in a pre-rendering process S12. This
includes, for example, a change of display contents of supers, a displacement of a display
position, and the like. In rendering S13, the three-dimensional graphics accelerator 1
renders the 3DCG image. The rendered image is transferred to the system memory bank 3A
or 3B (S15a or S15b) on the basis of a condition branch S14. Then, after waiting for a
result of a permitting process S16, it is decided whether rendering of a next frame should be
started or not in accordance with a condition of the conditicjn branch S17. These processes

are controlled by one of the CPUs. The result of the permitting process S16 is obtained
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from thé’process in the superimposer 2 shown in Figure 7. The result is a protective
measure by which the process in the rendering is prevented from preceding the mixing and
transferring process in the superimposer. When being permaitted, a process returns to the
external operation S11 and pre-rendering process S12 again. If a system stopping process 1s
carried out in the external operation S11, an ending process is done rapidly to bring any
process into coming out from the loop. Then, the process 1s ended safely.

Simultaneously with the start of the rendering process in the three-dimensional
graphics accelerator 1 shown in Figure 6, the other CPU starts a mixing and transferring
process in the superimposer 2 shown in Figure 7. A process for waiting for intervening of
an input TV signal from the external is performed firstly in the superimposer. When the
intervening signal is received, the 3DCG image datum rendered from the system memory
bank 3A or 3B can be loaded (S22a or S22b) in accordance with a state (S21) of the flag 8
(see Figure 4). Then, a flag inversion process is carried out in accordance with an
indication of a flag set S23a or S23b. Next, switching of the memory bank to be used 1s
effected. A permitting process S24 is issued to the process S17 for waiting for permission
of rendering pursuance shown in Figure 6. This synchronizes serial rendering processes
shown in Figure 6 with the trailing image mixing process S25 and transmitting process S26.
The concurrent action processes shown in Figure 2 are completely synchronized.

On the other hand, the basic process of the OS and the like by using the CPU 7
shown in Figure 3 can be carried out during the process S17 for waiting for permission of
rendering pursuance shown in Figure 6 or during the process S20 for waiting for the input
TV signal shown in Figure 7. The idle time of the CPU 4 or CPU 5 can be utilized in lieu
of the CPU 7. The OS can automatically select this action.

According to the present invention, it is possible to combine a generally
universalized three-dimensional graphics accelerator and a broadcasting board used
currently for broadcasting that can be utilized in a multiprocessor personal computer (PC) or
working storage (WS) even if there is not a hardware for mixing a high quality 3DCG

image in real time for the purpose of broadcasting. Consequently, it is possible to construct

10
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a apparatus for broadcasting a super that can superimpoSe a 3DCG 1image on an input TV
signal in real time without designing a new hardware. ‘

Further, this means that a high quality 3DCG image can be obtained by exchanging
a conventional three-dimensional graphics accelerator for a new three-dimensional graphics
accelerator if a performance of the accelerator is improved in the future. This is a great
mernt in cost in comparison with production of a hardware having a broadcasting function.
A penod of time for preparing a TV program can be extremely reduced, since a software for
transferring a super is not altered to meet a new hardware.

From the above description of the inventibn, those skilled 1n the art will perceive
improvements, changes and modifications. Such improv'ements, changes and mbdiﬁcations

within the skill of the art are intended to be covered by the appended claims.

11
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The embodiments of the invention in which an exclusive property or privilege 1s

claimed are defined as follows:

1. A supernimposing apparatus for broadcasting a 3DCG 1mage, the superimposing
apparatus comprising:

a three-dimensional graphics accelerator for forming a 3DCG image by rendering a
respective 3DCG image at each frame period; and |

a superimposer for forming a broadcasting image on which said 3DCG 1mage 1s
superimposed by mixing said 3DCG image formed by said three-dimensional graphics
accelerator With a current frame of an input TV signal;

said three-dimensional graphics accelerator and said superimposer are constructed to
operate concurrently;

wherein after the three-dimensional graphics starts to perform rendering the 3DCG image
for the current frame and before the three-dimensional graphics accelerator completes
rendering the 3DCG 1mage for the current frame, the superimposer starts to mix said 3DCG
image for a previous frame only with the current frame of the input TV signal, and the

previous frame 1s immediately adjacent to the current frame by one frame.

2. A superimposing apparatus according to claim 1, wherein said three-dimensional
graphics accelerator is a general-purpose graphics accelerator board which has a function of
processing a 3DCG image at a high speed but is not contemplated for a TV broadcasting
application and wherein said superimposer is a superimposer board which has a function of

mixing a frame memory in a TV broadcasting application but is not contemplated to process
a 3DCG image at a high speed.

3. A superimposing apparatus according to claim 2, wherein said graphics accelerator
board and superimposer board are installed in a general-purpose compact computer which

includes at least two CPUs or a MPU.

4, A superimposing apparatus according to claim 2 further comprising a system
memory that can read out a frame memory datum from said graphics accelerator board and

write a frame memory datum into said superimposer board.

12
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J. A method for transmitting a 3DCG 1mage as a superimposed 1image for broadcasting,

the method comprising:

a process of rendering a respective 3DCG image at each frame; and

a process of mixing a 3DCG 1mage and a current frame of an mput TV signal;

said mixing process being carried out concurrently with said rendering process;

wherein after beginning the process of rehden'ng the 3DCG image for a current frame and
before compleﬁng the process of rendering the 3DCG image for the current frame, the
process of mixing starts to perform by mixing the 3DCG 1mage for a previous frame only
with the current frame of the input TV signal, and the previous frame is immediately adjacent

to the current frame by one frame.

6. A method according to claim 5, wherein said process of rendering a 3DCG image 1s
carried out by a general-purpose graphics aécelerator board which has a function of
processing a 3DCG image at a high speed but is not contemplated for a TV broadcasting
application and wherein said process of mixing a 3DCG image with an input TV signal is
carried out by a superimposer board which has a function of mixing a frame memory ina TV

broadcasting application but is not contemplated to process a 3DCG image at a high speed.

7. A method according to claim 6, wherein said graphics accelerator board and

superimposer board are installed 1n a general-purpose compact computer which includes at

least two CPUs or a MPU.

8. A method according to claim 6, wherein said rendered frame memory datum is read
out from said graphics accelerator board into said system memory and said frame memory
~datum read into said system memory is written from said system memory into said

superimposer board in order to effect a mixing process.

9. A method according to claim 5, wherein change or motion of contents and figure

shapes indicated on the basis of external information is carried out in real time.

10. A supenimposing apparatus according to claim 1, wherein said three-dimensional
graphics accelerator forms the 3DCG image of one of an even frame and an odd frame, and

concurrently said superimposer forms the broadcasting image of the other one of the even

13
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frame and the odd frame by mixing said 3DCG image of the other one of the even frame and -

the odd frame with the input TV signal.

11. A superimposing apparatus according to claim 10, further comprising an even frame
memory, an odd frame memory, and a memory Switch, wherein said three-dimensional
graphics accelerator generates and outputs the 3DCG image of the one of the even frame and
the odd frame via the memory switch to a corresponding one of the even frame memory and
the odd frame memory, and concurrently said superimposer uses the 3DCG image of the
other one of the even frame and the odd frame stored in the other one of the even frame
memory and the odd frame memory to form the broadcasting image of the other one of the

even frame and the odd frame.

12, A method according to claim 5, wherein said mixing process is carried out for one of
an even frame and an odd frame concurrently with said rendering process for the other one of

the even frame and the odd frame.

13. A method according to claim 12, wherein said rendering process includes generating
and sending the 3DCG 1mage of one of the even frame and the odd frame to a corresponding
one of an even frame memory and an odd frame memory, and wherein said mixing process

concurrently with the said rendering process includes using the 3DCG image of the other one
of the even frame and the odd frame stored in the other one of the even frame memory and

the odd frame memory to mix with the input TV signal.

14
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