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(57) ABSTRACT

A video decoding apparatus capable of controlling presenta-
tion of sub-pictures includes a first decoder, a second decoder,
a first scaler, a second scaler and a combiner. The first decoder
and the second decoder respectively decode a digital audio/
video signal to generate a decoded video and a decoded
sub-picture. In accordance with an output picture size, the

decoded video size, the decoded sub-picture size and a sub-
picture aspect ratio, the first scaler and the second scaler
generate a first scaling factor and a second scaling factor. The
combiner combines the decoded video and the decoded sub-
picture according to the first scaling factor and the second
scaling factor and outputs the combination thereof. A video
decoding method and a digital audio/video playback system
capable of controlling presentation of sub-pictures are also
disclosed.

37 Claims, 5 Drawing Sheets
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Receive and decode a video bit stream to generate a decoded video S31

Receive and decode a sub-picture bit g32

stream to generate a decoded sub-picture

Generate a first scaling factor according to the size 933
of output picture and the size of the decoded video

Generate a second scaling factor according to

the size of output picture, the sized of the decoded S34
sub-picture, and a sub-picture aspect ratio
Set the size of the decoded video and the size and the position
of the decoded sub-picture according to the first scaling factor q35

and the second scaling factor, combine the decoded video and
the decoded sub-picture, and output the combination thereof

FI1G. 2
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otart

Obtain the harizontal width Vh and the 9331

vertical height Vv of the decoded video

Obtain the horizontal width Dh and
the vertical height Dv of the active

display area of the video output device

5332

S333
No

S a specific
video aspect ratic being
supported?

Yes

5334 5333

Calculate the horizontal width OVh and the
vertical height OVv of the output picture

OVh=Dhx 1
OVv=Dvx 1

Calculate the horizontal width OVh and the
vertical height OVv of the output picture

OVh=Dh x VARh
OVv=Dv x VARv

(alculate and output a first scaling factor
SF1th=0Vh /Vh S336
SFlv=0Vv / Vv

F1G. 3
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otart

Obtain the horizontal width SPh and the vertical

height SPv of the decoded sub-picture 5341
Obtain the hoizontal ratio
SPARh and the vertical ratio S342
SPARv of the sub-piciure aspect ratio
S343
Yes s sub-picture No
scaling permitted? '
S344 S345

Calculate and output a second
scaling factor
SE2h=1
SE2v=1

| Calculate and output a second
? scaling factor

SE2h=SF1h / SPARA
SE2v=05F1v [/ SPARY

End

FIG. 4
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|s the decoded
sub-picture being used for

visual effect?

5351

Yes

NO

S353 Set the size and the position
of the decoded sub-picture

Does the decodeC
sub-picture exceed the border of

the output picture?

~ Does ihe decoded ™
sub-picture cover the main region o

he decoded video?

s there overlay
among the decoded
sub-pictures?

Have all of the decode
sub-pictures been set?

Yes

Combine the decoded video and
the decoded sub-picture and

output the combination thereof

5338

End

F1G. 5
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VIDEO DECODING APPARATUS, VIDEO
DECODING METHOD, AND DIGITAL
AUDIO/VIDEO PLAYBACK SYSTEM
CAPABLE OF CONTROLLING
PRESENTATION OF SUB-PICTURES

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough indi-
cates that the claim was canceled, disclaimed, or held

invalid by a prior post-patent action or proceeding.

BACKGROUND OF THE INVENTION

a) Field of the Invention

The invention relates to a video decoding apparatus, a
video decoding method and a digital audio/video playback
system and, more particularly, to a video decoding apparatus,
a video decoding method and a digital audio/video playback
system capable of controlling presentation of sub-pictures.

b) Description of the Related Art

Due to the advance of mmformation technology, both audio
and video data can be stored, transmitted and played back 1n
digital format. Besides providing movies of better quality,
audio and video data in digital format offers many additional
tfunctions. Take the digital versatile disc (DVD) for instance,
not only can the DVD store high-quality movies, but the DVD
can also store multilingual audio tracks and multiple sub-
pictures for users to choose from during playback. One of the
major functions of sub-pictures 1s to act as subtitles, for
example, an English film can include therein English and
Chinese audio tracks, and English and Chinese subtitles, and
during playback, users can choose the English audio track
with Chinese subtitle, or the English audio track with English
subtitle, as well as the Chinese audio track with English or
Chinese subtitles. Therefore, this function facilitates interna-
tionalization of films.

As common practice, even though the DVD contains mul-
tiple subtitles, the DVD 1s usually played back with only one
subtitle displayed. IT two or more subtitles are displayed
simultaneously, there can be overlay among the subtitles,
making them difficult to read, or only one of the subtitles 1s
displayed 1n the overlaid region such that other subtitles can-
not be completely displayed.

Furthermore, differently formatted DVD films can cause
incomplete display of the subtitle during playback. For
example, in Phase Alternate Line (PAL) standard adopted by
most BEuropean countries and Australia, the resolution of the
DVD film 1s 720x5776 pixels. In National Television System
Committee (NTSC) standard adopted by North America and
Japan, the resolution of the DVD film 1s 720x480 pixels.
Therefore, when a DVD film recorded according to PAL
standard 1s played back 1n a playback system compliant with
NTSC standard, there 1s a possibility that the subtitle at the
lower end of the picture 1s cut off and cannot be displayed
completely. In addition, similar problems exist when play-
back systems with different formats, namely 4:3 or 16:9, are
used to play differently formatted DVD films.

In summary, it would be desirable 1f the sub-pictures can be
completely displayed and overlay among multiple sub-pic-
tures can be avoided during playback of a digital film.

SUMMARY OF THE INVENTION

In view of the problems mentioned above, an object of the
invention 1s to provide a video decoding apparatus, a video
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2

decoding method and a digital audio/video system capable of
controlling presentation of sub-pictures, and the apparatus,
method and system are able to control the aspect ratio and the
position of the sub-pictures so that the sub-pictures can be
completely displayed and any overlay among multiple sub-
pictures 1s avoided.

To achieve the object mentioned above, the digital audio/
video playback system capable of controlling presentation of
sub-pictures of the invention decodes a digital audio/video
signal, and to playback an output picture and a decoded audio
through a video output device and an audio output device. The
digital audio/video playback system includes a signal loader,

a signal parser, a video decoding apparatus and an audio
decoder. The signal loader 1s utilized to receive the digital
audio/video signal. The signal parser 1s utilized to divide the
digital audio/video signal into a video bit stream, a sub-
picture bit stream and an audio bit stream. The audio decoder
receirves the audio bit stream, decodes it to a decoded audio,
and outputs the decoded audio to the audio output device. The
video decoding apparatus receives the video bit stream and
the sub-picture bit stream, decodes and combines them 1nto a
picture, and outputs the combined picture to the video output
device to playback.

The abovementioned video decoding apparatus includes: a
first decoder which recerves the video bit stream and decodes
it 1n order to generate a decoded video; a second decoder
which receives the sub-picture bit stream and decodes 1t 1n
order to generate at least one decoded sub-picture; a first
scaler which captures the size of the decoded video and gen-
erates a {irst scaling factor according to the size of the output
picture and the size of the decoded video; a second scaler
which captures the size and the position of the decoded sub-
picture and generates a second scaling factor according to the
s1ze of the output picture, the size of the decoded sub-picture
and a sub-picture aspect ratio; and a combiner which sets the
s1ze of the decoded video according to the first scaling factor,
sets the size and the position of the decoded sub-picture
according to the second scaling factor, combines the decoded
video and the decoded sub-picture, and outputs the combined
picture to the video output device.

The invention also discloses a video decoding method
capable of controlling presentation of sub-pictures, which 1s
utilized to decode a digital audio/video signal and to playback
an output picture through a video output device. The video
decoding method includes: receving a video bit stream and
decoding 1t to generate a decoded video; recerving a sub-
picture bit stream and decoding it to generate at least one
decoded sub-picture; capturing the size of the decoded video
and generating a {irst scaling factor according to the size of
the output picture and the size ol the decoded video; capturing
the size and the position of the decoded sub-picture, and
generating a second scaling factor according to the si1ze of the
output picture, the size of the decoded sub-picture and a
sub-picture aspect ratio; and setting the size of the decoded
video according to the first scaling factor, setting the size and
the position of the decoded sub-picture according to the sec-
ond scaling factor, combining the decoded video and the
decoded sub-picture, and outputting the combined picture to
the video output device.

The video decoding apparatus, method and the digital
audio/video playback system capable of controlling presen-
tation of sub-pictures according to the invention are able to
control the aspect ratio and the position of sub-pictures 1n
order to completely display sub-pictures. At the same time,
when a single sub-picture or a plurality of sub-pictures are
displayed, there 1s no overlay on the main video region and
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overlay among the sub-pictures 1s avoided effectively so that
cach of the sub-pictures 1s completely displayed.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 shows a block diagram of a digital audio/video
playback system capable of controlling presentation of sub-
pictures according to a preferred embodiment of the inven-
tion.

FIG. 2 shows a video decoding method capable of control-
ling presentation of sub-pictures according to a preferred
embodiment of the invention.

FIG. 3 shows a flow chart of a first scaler generating a first
scaling factor.

FIG. 4 shows a flow chart of a second scaler generating a
second scaling factor; and

FIG. 5 shows a flow chart of a combiner combining the
decoded video and the decoded sub-picture.

DETAIL DESCRIPTION OF THE INVENTION

The video decoding apparatus, video decoding method and
digital audio/video playback system capable of controlling
presentation of sub-pictures according to preferred embodi-
ments of the mnvention will be explained below with reference
to the drawings, wherein the like numerals denote the like
components.

Referring to FIG. 1, a digital audio/video playback system
1 capable of controlling presentation of sub-pictures accord-
ing to a preferred embodiment of the mvention 1s utilized to
decode a digital audio/video signal (DAVS) and to playback
an output picture and a decoded audio through a video output
device 21 and an audio output device 22, wherein the DAVS
includes a video bit stream (VBS), a sub-picture bit stream
(SPBS) and an audio bit stream (ABS). The digital audio/
video playback system 1 includes a signal loader 11, a signal
parser 12, a video decoding apparatus 13 and an audio
decoder 14.

The signal loader 11 1s utilized to recerve DAVS. Take a
DVD player for instance, the signal loader 11 may include
clements like a control unit, a loading unit, a signal processing
unit and more. As for Digital Video Broadcasting (DVB), the
signal loader 11 may include elements like a control unit, an
antenna, a signal processing unit and more. Therefore, 1n
correspondence to different requirements, the signal loader
11 can be realized through different designs by a person
skilled in the art, and thus the signal loader 11 1s not explained
in further detail.

The signal parser 12 1s utilized to divide the loaded DAVS
into a VBS, a SPBS and an ABS. The audio decoder 14 1s
utilized to receive the ABS and to decode it into a decoded
audio (DA) for the audio output device to playback.

The video decoding apparatus 13 1s utilized to recerve and
decode the VBS and the SPBS, and then the video decoding
apparatus 13 combines the two into a picture for the video
output device 21 to playback. The video decoding apparatus
13 includes: a first decoder 131, a second decoder 133, a first
scaler 132, a second scaler 134 and a combiner 135. The first
decoder 131 recerves the VBS, decodes the VBS and outputs
a decoded video (DV). The second decoder 133 recerves the
SPBS, decodes the SPBS and outputs at least one decoded
sub-picture (DSP) under the control of the user’s choice; for
example, the second decoder 133 can output one or a plurality
of DSPs. The first decoder can be an MPEG decoder, while
the second decoder can be a run-length decoder.

The first scaler 132 1s utilized to capture the size of the DV,
such as the horizontal width and the vertical height, and to
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4

generate a first scaling factor according to the size of the
output picture and the size of the DV. The second scaler 134
1s utilized to capture the size and the position of the DSP, such
as the horizontal coordinate and the vertical coordinate, and
to generate a second scaling factor according to the size of the
output picture, the size of the DSP and a sub-picture aspect
ratio. The combiner 135 sets the size of the DV according to
the first scaling factor, sets the size and the position of the DSP
according to the second scaling factor, combines the DV and
the DSP, and outputs the combined picture to the video output
device 21 to playback. The procedures for generating the first
scaling factor and the second scaling factor, and for combin-
ing the DV and the DSP will be described later.

Referring to FIG. 2, a video decoding method capable of
controlling presentation of sub-pictures according to a pre-
ferred embodiment of the invention 1s described. First, aVBS
1s recerved and decoded to generate a DV (S31), and then a
SPBS 1s received and decoded to generate at least one DSP
(S32). Next, the size of the DV 1s captured, and a first scaling
factor 1s generated according to the size of an output picture
and the size of the DV (833).

Referring to FIG. 3, the procedure for generating the first
scaling factor 1s described. First, the size of the DV, namely 1ts
horizontal width Vh and 1ts vertical height Vv, 1s obtained
(5331), and the size of the active display area of a video output
device 21, namely its horizontal width Dh and 1ts vertical
height Dv, 1s obtained (S332). The next step 1s to determine
whether or not a film to be played supports specific video
aspect ratios (S333), for example the aspect ratios of modes
such as letterbox or pan & scan. If the film to be played does
not support a specific display mode, the size of the output
picture 1s equal to the size of the active display area of the
video output device 21, namely the horizontal width OVh of
the output picture 1s equal to the horizontal width Dh of the
active display area of the video output device 21, and the
vertical height OVv of the output picture i1s equal to the
vertical height Dv of the active display of the video output
device 21 (S335). It the film to be played supports a specific
display mode, and the user chooses the specific display mode
for playback, the horizontal width OVh of the output picture
1s the product of the horizontal width Dh of the active display
area of the video output device 21 and a horizontal [aspect]
ratio VAR of the video aspect ratio, and the vertical height
OVv of the output picture 1s the product of the vertical height
Dv of the active display area of the video output device 21 and
avertical [aspect] ratio VARv of the video aspect ratio (S334).
Finally, the first scaling factor 1s calculated according to the
s1ze of the output picture and the size of the DV, and the first
scaling factor includes a first horizontal scaling factor (SF1h)
and a first vertical scaling factor (SF1v). The SF1h 1s equal to
the horizontal width OVh of the output picture divided by the
horizontal width Vh of the DV. The SF1v 1s equal to the
vertical height OVv of the output picture divided by the
vertical height Vv of the DV.

Referring to FIG. 2 again, the step S34 1s to capture the size
and the position of the DSP, and to generate a second scaling
factor according to the size of the output picture, the size of
the DSP and a sub-picture aspect ratio.

Referring to FIG. 4, the procedure for generating the sec-
ond scaling factor 1s described. First, the size and the position
of the DSP, namely its horizontal width SPh, its vertical
height SPv, its horizontal coordinate, and 1ts vertical coordi-
nate, are obtained (5341). Then, the sub-picture aspect ratio
of the DSP, which includes a horizontal [aspect] ratio
(SPARh) and a vertical [aspect] ratio (SPARvV), is obtained
(5342). The next step 1s to determine whether the film to be
played permits sub-picture scaling (5343); scaling the sub-
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picture can result 1n a blurred sub-picture during playback,
thus restriction on sub-picture scaling may have been added
when the film was recorded. If sub-picture scaling 1s prohib-
ited, a second horizontal scaling factor (SF2h) and a second
vertical scaling factor (SF2v) of the second scaling factor are
both 1 (S345), namely the sub-picture 1s not scaled. If the
sub-picture scaling 1s allowed for playback, the SF2h 1s equal
to the SF1h divided by the SPARh of the sub-picture aspect
rat10, and the SF2v 1s equal to the SF1v divided by the SPARv
of the sub-picture aspect ratio.

Referring to FIG. 2 again, finally, the size of the DV 1s set
according to the first scaling factor, the size and the position
of the DSP 1s set according to the second scaling factor, the
DV and the DSP are combined, and the combined picture 1s
output to the video output device 21 to playback (S35).

The flow of combining the DV and the DSP 1s depicted in
FIG. 5. Firstly, determine whether the DSP 1s for the purpose
of visual effect instead of being as the sub-title (S351). If yes,
the relative positions between the DSP and the DV should be
fixed to retain the intended visual effect, thus, the size of the
DSP 1s set so as to precisely achieve the purpose of visual
cifect. If the DSP 1s for the purpose other than visual effect,
for example as the sub-title, the size and the position of the
DSP are set (S353). Next, whether the DSP exceeds the
border of the picture 1s determined (5354); 1f yes, the size and
the position of the DSP are re-set (S353). Then, whether the
DSP covers the main region of the DV 1s determined (S355).
For example, generally the central area of a DV 1s the main
region, thus efforts should be made to prevent DSP from
covering the central area of the DV as much as possible. If the
main region of the DV 1s covered, the size and the position of
the DSP are re-set as well (8353). If the user chooses to
display a plurality of DSPs, 1t 1s necessary to further deter-
mine whether there 1s overlay among the plurality of DSPs
(S356) when combining the DV and the DSPs. And 11 there 1s
overlay among the plurality of DSPs, go back to step S353 to
re-set the sizes and the positions of the plurality of DSPs.
After the s1zes and the positions of all the DSPs are set (S357),
combine the DV and the DSP, and output the combined pic-
ture to the video output device 21 for playback (S358).

Regardless of what the modes the film to be displayed
supports and what standards the display system complies
with, the video decoding apparatus, video decoding method
and digital audio/video system capable of controlling the
presentation of the sub-pictures according to the invention are
able to control the aspect ratio and the position of the sub-
pictures so as to completely display the sub-pictures. Addi-
tionally, when a single sub-picture i1s displayed, the main
video region 1s not covered, and when a plurality of sub-
pictures are displayed, overlay among the plurality of sub-
pictures 1s avoided to completely display all the sub-pictures.

While the invention has been described by way of example
and 1n terms of the preferred embodiment, 1t 1s to be under-
stood that the invention 1s not limited to the disclosed embodi-
ments. To the contrary, it 1s mntended to cover various modi-
fications and similar arrangements apparent to those skilled 1n
the art. For example, 1n the DVB system, the size and the
coordinates of each object can be captured, and the size and
the position of each object can be properly set for 1t to func-
tion properly. Therefore, the scope of the appended claims
should be accorded the broadest interpretation so as to
encompass all such modifications and similar arrangements.

What is claimed 1s:

1. A video decoding apparatus capable of controlling pre-
sentation of sub-pictures, which 1s for decoding a digital
audio/video signal and outputting an output picture through a
video output device, wherein the digital audio/video signal
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includes a video bit stream and a sub-picture bit stream, the
video decoding apparatus comprising:

a first decoder which recetves the video bit stream and
decodes the video bit stream to generate a decoded
video;

a second decoder which recerves the sub-picture bit stream
and decodes the sub-picture bit stream to generate at
least one decoded sub-picture;

a first scaler which captures the size of the decoded video
and generates a first scaling factor according to the size
of the output picture and the size of the decoded video;

a second scaler which captures the size and the position of
the decoded sub-picture and generates a second scaling
factor according to the size of the output picture, the size
of the decoded sub-picture, and a sub-picture aspect
ratio; and

a combiner which sets the size of the decoded video
according to the first scaling factor, sets the size and the
position of the decoded sub-picture according to the
second scaling factor, combines the decoded video and
the decoded sub-picture, and outputs the combined pic-
ture to the video output device.

2. The video decoding apparatus as specified i claim 1,

wherein:

the first scaling factor comprises a first horizontal scaling
factor and a first vertical scaling factor, 1n which the first
horizontal scaling factor 1s equal to the horizontal width
of the output picture divided by the horizontal width of
the decoded video, and the first vertical scaling factor 1s
equal to the vertical height of the output picture divided
by the vertical height of the decoded video; and

the second scaling factor comprises a second horizontal
scaling factor and a second vertical scaling factor while
the sub-picture aspect ratio includes a horizontal
[aspect] ratio and a vertical [aspect] ratio, in which the
second horizontal scaling factor 1s equal to the first hori-
zontal scaling factor divided by the horizontal [aspect]
ratio of the sub-picture aspect ratio, and the second
scaling factor 1s equal to the first vertical scaling factor
divided by the vertical [aspect] ratio of the sub-picture
aspect ratio.

3. The video decoding apparatus as specified in claim 2,
wherein the horizontal width of the output picture 1s the
product of the horizontal width of the active display area of
the video output device and a horizontal [aspect] ratio of a
video aspect ratio, and the vertical height of the output picture
1s the product of the vertical height of the active display of the
video output device and a vertical [aspect] ratio of the video
aspect ratio.

4. The video decoding apparatus as specified in claim 1,
wherein 1f the decoded sub-picture 1s for the purpose of visual
clfect, the combiner only sets the size of the decoded video
and the size of the decoded sub-picture when combining the
decoded video and the decoded sub-picture.

5. The video decoding apparatus as specified in claim 1,
wherein when the decoding of the sub-picture bit stream
generates a plurality of decoded sub-pictures, the combiner
further sets the positions of the plurality of decoded sub-
pictures so as to avoid overlay among the plurality of decoded
sub-pictures.

6. The video decoding apparatus as specified in claim 1,
wherein the first decoder 1s an MPEG decoder and the second
decoder 1s a run-length decoder.

7. A digital audio/video playback system capable of con-
trolling presentation of sub-pictures, which 1s for decoding a
digital audio/video signal, outputting an output picture
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through a video output device, and outputting a decoded
audio through an audio output device, the digital audio/video
playback system comprising;:

a signal loader which receives the digital audio/video sig-

nal; d

a signal parser which divides the digital audio/video signal

into a video bit stream, a sub-picture bit stream, and an

audio bit stream:;

an audio decoder which receives the audio bit stream,

decodes the audio bit stream to a decoded audio, and

outputs the decoded audio to the audio output device;
and

a video decoding apparatus, including:

a first decoder which receives the video bit stream and
decodes the video bit stream to generate a decoded
video;

a second decoder which receives the sub-picture bit
stream and decodes the sub-picture bit stream to gen-
crate at least one decoded sub-picture; 20

a first scaler which captures the size of the decoded video
and generates a first scaling factor according to the
s1ze of the output picture and the size of the decoded
video;

a second scaler which captures the size and the position 25
of the decoded sub-picture and generates a second
scaling factor according to the size of the output pic-
ture, the size of the decoded sub-picture, and a sub-
picture aspect ratio; and

a combiner which sets the size of the decoded video 30
according to the first scaling factor, sets the size and
the position of the sub-picture according the second
scaling factor, combines the decoded video and the
decoded sub-picture, and outputs the combined pic-
ture to the video output device. 35

8. The digital audio/video playback system as specified in
claim 7, wherein:

the first scaling factor comprises a first horizontal scaling

factor and a first vertical scaling factor, in which the first

horizontal scaling factor 1s equal to the horizontal width 40

ol the output picture divided by the horizontal width of

the decoded video, the first vertical scaling factor is

equal to the vertical height of the output picture divided

by the vertical height of the decoded video; and

the second scaling factor comprises a second horizontal 45

scaling factor and a second vertical scaling factor while

the sub-picture aspect ratio includes a horizontal

[aspect] ratio and a vertical [aspect] ratio, in which the

second horizontal scaling factor 1s equal to the first hori-

zontal scaling factor divided by the vertical [aspect] ratio 50

of the sub-picture aspect ratio, and the second vertical

scaling factor 1s equal to the first vertical scaling factor
divided by the vertical [aspect] ratio of the sub-picture
aspect ratio.

9. The digital audio/video playback system as specified in 55
claim 8, wherein the horizontal width of the output picture 1s
the product of the horizontal width of the active display area
of the video output device and a horizontal [aspect] ratio of a
video aspectratio, and the vertical height of the output picture
1s the product of the height of the active display area of the 60
video output device and a vertical [aspect] ratio of the video
aspect ratio.

10. The digital audio/video playback system as specified in
claim 7, wherein 11 the decoded sub-picture 1s for the purpose
of visual etlect, the combiner only sets the size of the decoded 65
video and the size of the decoded sub-picture when combin-
ing the decoded video and the decoded sub-picture.

10
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11. The digital audio/video playback system as specified in
claim 7, wherein when the decoding of the sub-picture bit
stream generates a plurality of decoded sub-pictures, the
combiner further sets the positions of the plurality of decoded
sub-pictures so as to avoid overlay among the plurality of
decoded sub-pictures.

12. The digital audio/video playback system as specified in
claim 7, wherein the first decoder 1s an MPEG decoder, and
the second decoder 1s a run-length decoder.

13. The digital audio/video playback system as specified in
claim 7, wherein the digital audio/video playback system is a
DVD playback system or a digital video broadcasting play-
back system.

14. A video decoding method capable of controlling pre-
sentation ol sub-pictures, which 1s for decoding a digital
audio/video signal, outputting an output picture through a
video output device, wherein the digital audio/video signal
includes a video bit stream and a sub-picture bit stream, the
video decoding method comprising the steps of:

recerving the video bit stream and decoding the video bat

stream to generate a decoded video;

recerving the sub-picture bit stream and decoding the sub-

picture bit stream to generate at least one decoded sub-
picture;

capturing the size of the decoded video, and generating a

first scaling factor according to the size of the output
picture and the size of the decoded video;
capturing the size and the position of the decoded sub-
picture, and generating a second scaling factor accord-
ing to the size of the output picture, the size of the
decoded sub-picture and a sub-picture aspect ratio; and

setting the size of the decoded video according to the first
scaling factor, setting the size and the position of the
decoded sub-picture according to the second scaling
factor, combining the decoded video and the decoded
sub-picture, and outputting the combined picture to the
video output device.

15. The video decoding method as specified 1n claim 14,
wherein:

the first scaling factor comprises a first horizontal scaling

factor and a first vertical scaling factor, 1n which the first
horizontal scaling factor 1s equal to the horizontal width
of the output picture divided by the horizontal width of
the decoded video, and the first vertical scaling factor 1s
equal to the vertical height of the output picture divided
by the vertical height of the decoded video; and

the second scaling factor comprises a second horizontal

scaling factor and a second vertical scaling factor while
the sub-picture aspect ratio includes a horizontal
[aspect] ratio and a vertical [aspect] ratio, in which the
second horizontal scaling factor 1s equal to the first hori-
zontal scaling factor divided by the horizontal [aspect]
ratio of the sub-picture aspect ratio, and the second
scaling factor 1s equal to the first vertical scaling factor
divided by the vertical [aspect] ratio of the sub-picture
aspect ratio.

16. The video decoding method as specified in claim 15,
wherein the horizontal width of the output picture 1s the
product of the horizontal width of the active display area of
the video output device and a horizontal [aspect] ratio of a
video aspect ratio, and the vertical height of the output picture
1s the product of the vertical height of the active display of the
video output device and a vertical [aspect] ratio of the video
[aspect] ratio.

17. The video decoding method as specified 1n claim 14,
wherein 1f the decoded sub-picture 1s for the purpose of visual
elfect, only the size of the decoded video and the size of the
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decoded sub-picture are set when combining the decoded
video and the decoded sub-picture.

18. The video decoding method as specified in claim 14,
wherein the decoded sub-picture 1s prevented from exceeding
the border of the output picture and covering the main region
of the decoded video when combining the decoded video and
the decoded sub-picture.

19. A video decoding method as specified i claim 14,
wherein when the decoding of the sub-picture bit stream
generates a plurality of decoded sub-pictures, overlay among
the plurality of decoded sub-pictures 1s prevented when com-
bining the decoded video and the decoded sub-pictures.

20. The video decoding method as specified 1n claim 14,
wherein the first decoder 1s an MPEG decoder, and the second
decoder 1s a run-length decoder.

21. A video decoding apparatus capable of controlling
presentation of sub-pictures, which is for decoding a digital
audio/video signal and outputting an output picture through a
video output device, wherein the digital audio/video signal >
includes a video bit stream and a sub-picture bit stream, the
video decoding apparatus comprising:

a first decoder which rveceives the video bit stream and
decodes the video bit stream to genervate a decoded
video; 25

a second decoder which receives the sub-picture bit stream

and decodes the sub-picture bit stream to generate a
decoded sub-picture;

a first scaler which generates a first scaling factor accord-
ing to the size of the output picturve and the size of the 30
decoded video;

a second scaler which generates a second scaling factor
according to a ratio of the first scaling factor and a
sub-picturve aspect vatio; and

a combiner which sets a displaved size of the decoded video 35
according to the first scaling factor, sets a displayed size
and a position of the decoded sub-picture according to
the second scaling factor, combines the decoded video
and the decoded sub-picturve, and outputs the combined
picture to the video output device. 40

22. The video decoding apparatus as specified in claim 21,
wherein:

the first scaling factor comprises a first horizontal scaling
Jactor and a first vertical scaling factor, in which the first
horizontal scaling factor is equal to the hovizontal width 45
of the output picture divided by the horizontal width of
the decoded video, and the first vertical scaling factor is
equal to the vertical height of the output picture divided
by the vertical height of the decoded video.

23. The video decoding apparatus as specified in claim 22, 50
wherein the second scaling factor comprises a second hovi-
zontal scaling factor and a second vertical scaling factor
while the sub-picture aspect ratio includes a horvizontal ratio
and a vertical ratio, in which the second horizontal scaling
Jactor is equal to the first horizontal scaling factor divided by 55
the horizontal ratio of the sub-picture aspect ratio, and the
second vertical scaling factor is equal to the first vertical
scaling factor divided by the vertical rvatio of the sub-picture
aspect ratio.

24. The video decoding apparatus as specified in claim 22, 60
wherein the horizontal width of the output picture is the
product of the horvizontal width of the active display area of
the video output device and a horizontal ratio of a video
aspect vatio, and the vertical height of the output picture is the
product of the vertical height of the active display avea of the 65
video output device and a vertical ratio of the video aspect
ratio.

10
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25. The video decoding apparatus as specified in claim 21,
wherein if the decoded sub-picture is for the purpose of visual
effect, the combiner sets the displaved size of the decoded
sub-picture according to the first scaling factor when com-
bining the decoded video and the decoded sub-picture.

26. The video decoding apparatus as specified in claim 21,
wherein when the decoding of the sub-pictuve bit stream
generates a plurality of decoded sub-pictures, the combiner
further sets the positions of the plurality of decoded sub-
pictures so as to avoid overlay among the plurality of decoded
sub-pictures.

27. A digital audio/video playback system capable of con-
trolling presentation of sub-pictures, which is for decoding a
digital audio/video signal, outputting an output picture
through a video output device, and outputting a decoded
audio through an audio output device, the digital audio/video
plavback system comprising:

a signal loader which receives the digital audio/video sig-

nal;

a signal parser which divides the digital audio/video signal
into a video bit stream, a sub-picturve bit stream, and an
audio bit stream;

an audio decoder which receives the audio bit stream,
decodes the audio bit stream to a decoded audio, and
outputs the decoded audio to the audio output device;
and

a video decoding apparatus of claim 21.

28. A video decoding method capable of controlling pre-
sentation of sub-pictures, which is for decoding a digital
audio/video signal, outputting an output picture through a
video output device, wherein the digital audio/video signal
includes a video bit stream and a sub-pictuve bit stream, the
video decoding method comprising the steps of.

receiving the video bit stream and decoding the video bit
stream to generate a decoded video;

receiving the sub-picture bit stream and decoding the sub-
picture bit stream to generate a decoded sub-picture;

generating a first scaling factor accovding to the size of the
output picture and the size of the decoded video;

generating a second scaling factor according to a ratio of
the first scaling factor and a sub-picture aspect ratio;
and

setting a displaved size of the decoded video according to
the first scaling factor, setting a displayved size and a
position of the decoded sub-picture according to the
second scaling factor, combining the decoded video and
the decoded sub-picture, and outputting the combined
picture to the video output device.

29. The video decoding method as specified in claim 28,

wherein.:

the first scaling factor comprises a first horizontal scaling

Jactor and a first vertical scaling factor, in which the first

horizontal scaling factor is equal to the hovizontal width
of the output picture divided by the hovizontal width of
the decoded video, and the first vertical scaling factor is
equal to the vertical height of the output picture divided
by the vertical height of the decoded video.

30. The video decoding method as specified in claim 29,
wherein the second scaling factor comprises a second hovi-
zontal scaling factor and a second vertical scaling factor
while the sub-picture aspect ratio includes a horvizontal ratio
and a vertical vatio, in which the second hovizontal scaling

Jactor is equal to the first horizontal scaling factor divided by

the horizontal ratio of the sub-picture aspect ratio, and the
second vertical scaling factor is equal to the first vertical
scaling factor divided by the vertical vatio of the sub-picture
aspect ratio.
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31. The video decoding method as specified in claim 29,
wherein the horizontal width of the output picture is the

product of the horizontal width of the active display area of

the video output device and a horizontal ratio of a video
aspect vatio, and the vertical height of the output picture is the
product of the vertical height of the active display area of the
video output device and a vertical ratio of the video aspect
ratio.

32. The video decoding method as specified in claim 28,
wherein if the decoded sub-picture is for the purpose of visual
effect, the displaved size of the decoded sub-picturve is set
according to the first scaling factor when combining the
decoded video and the decoded sub-picture.

33. The video decoding method as specified in claim 26,
wherein the decoded sub-picture is prevented from exceeding
the border of the output picture and covering the main region
of the decoded video when combining the decoded video and
the decoded sub-picture.

34. The video decoding method as specified in claim 26,
wherein when the decoding of the sub-picture bit stream
generates a plurality of decoded sub-pictures, overlay among
the plurality of decoded sub-pictures is prevented when com-
bining the decoded video and the decoded sub-pictures.

35. A video decoding apparatus capable of controlling

presentation of sub-pictures, which is for decoding a digital

10
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audio/video signal and outputting an output picture through a 75

video output device, wherein the digital audio/video signal
includes a video bit stream and a sub-picturve bit stream, the
video decoding apparatus comprising:
a first decoder which veceives the video bit stream and
decodes the video bit stream to generate a decoded
video;

12

a second decoder which receives the sub-picture bit stream
and decodes the sub-picture bit stream to generate at
least one decoded sub-picture;

a first scaler which generates a first scaling factor for
scaling the decoded video;

a second scaler which generates a second scaling factor
for scaling the decoded sub-picturve, wherein the genera-
tion of the second scaling factor comprises determining
the second scaling factor at least via a calculation that
uses the first scaling factor; and

a combiner which sets a displayed size of the decoded video
according to the first scaling factor, sets a displayed size
and a position of the decoded sub-picture according to
the second scaling factor, combines the decoded video
and the decoded sub-picture, and outputs the combined
picture to the video output device.

36. The video decoding apparatus as specified in claim 21,
wherein the combiner sets the displaved size and the position

20 of the decoded sub-picture further according to a relative

position relationship between at least two of the decoded
video and the at least one decoded sub-picture.

37. The video decoding method as specified in claim 28,
wherein in the step of setting the displaved size and the
position of the decoded sub-picture according to the second
scaling factor, the displayed size and the position of the at
least one decoded sub-picture ave set further according to a
relative position rvelationship between at least two of the
decoded video and the at least one decoded sub-picture.
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