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(57) Abstract: A video apparatus has a digital decoder (38) generating a first digital stream (YCbCr3), a video source (24) of a first
analogue signal (A,), a video encoder (42) and a first video decoder (28) connectable to the video source (24) for generating a second
digital stream (YCbCr;) based on the first analogue signal (A;). A switch (40) is coupled to the first video decoder (28) and to the
digital decoder (38) to notably mix the second digital stream (YcbCr;) and the first digital stream (YCbCrs) into an output digital

(YCbCr,y) stream to the video encoder (42).
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Video apparatus

The invention relates to a video apparatus.

Video apparatus using digital video data are now widely used. In
these machines, a digital video decoder (for instance a MPEG decoder)
decodes an incoming stream (for instance a MPEG stream received from a
satellite or read on a medium such as DVD or hard disk) into a first digital
stream (for instance a 4:2:2 digital stream according to the ITU -R BT.656
standard), which is then converted into a viewable analogue signal by a video
encoder.

Conventionally, analogue signals from another source can be
inserted into the viewable analogue signal before display, for instance to get a
picture-in-picture (PIP). When the analogue signals to be inserted can come
from several sources and under several formats (for instance CVBS, S-Video
and RGB), this solution requires analogue mixers of several types and complex
connections to encompass every possible combination of video signals.

Further, this solution has the drawback that the mixed signal is
available as an analogue signal (or needs a further digital encoder circuit to
output it as a digital stream) whereas it would be desirable nowadays to have it
available also as a digital stream without extra cost.

The invention notably seeks to solve these problems.

The invention proposes a video apparatus comprising a digital
decoder generating a first digital stream, a video source of a first analogue
signal, a video encoder, a first video decoder connectable to the video source
for generating a second digital stream based on the first analogue signal and
mixing means coupled to the first video decoder and to the digital decoder able
to mix the second digital stream and the first digital stream into an output digital
stream to the video encoder.

According to preferred embodiments :

- a digital encoder generates a third digital stream based on a
second analogue signal and the digital encoder is connectable to the digital
decoder for transmitting said third digital stream to the digital decoder :

- the digital encoder includes a video decoder for digitising the
second analogue signal ;

- the digital encoder and the digital decoder are linked via a digital
selector ;

- the digital selector is connected to a medium interface.
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The invention also proposes a video apparatus comprising a first
video decoder generating a first digital stream based on a first analogue video
signal, a second video decoder generating a second digital stream based on a
second analogue video signal, a digital processing unit at least connectable to
the second video decoder and able to generate a third digital stream based on
the second digital stream and a digital switch connected to the first video
decoder and to the digital processing unit for selectively outputting to a video
encoder the first digital stream or the third digital stream as an output digital
stream.

According to preferred embodiments :

- the video encoder outputs an output analogue signal based on said
output digital stream ;

- the digital processing unit includes a medium interface ;

- the medium interface is connectable to the second video decoder
for recording on said medium data based on said second digital stream ;

- the medium interface is connectable to the digital switch for
outputting to said digital switch a digital stream based on data retrieved from
the said medium.

The invention and other features thereof will be understood in the
light of the following description made with reference to the attached drawing
where :

- figure 1 represents the schematic diagram of a video apparatus ;
- figure 2 represents the schematic diagram of a digital video recorder.

In the following description, signals are represented and described
as carried on a single wire even if a plurality of wires are needed for the sake of
conciseness.

Figure 1 represents a video apparatus incorporating a DVD player
and a tuner. Such kind of video apparatus is particularly interesting for use with
a display which does not include a tuner, such as for instance some plasma
displays.

The video apparatus has a source of analogue video signals 2 which
includes a tuner 16 (precisely a tuner front-end) which generates CVBS signals
from signals received on an antenna 20 and a Scart connector with pins Ai, Rin,
Gin and Bj, meant to carry respectively a CVBS signal and RGB signals
received from another device, for instance a digital set-top box.
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The source of analogue video signals 2 also includes an analogue
switch 18 to select which CVBS signal among the output of the tuner 16 and
the Scart connector signal A;, should be used as an output CVBS;,.

The analogue signals at the output of the analogue video source 2
are transmitted to a video decoder 4 (for instance an SAA7118 IC from the
company Philips) in order to generate a digital stream YCbCr; according to the
ITU-R BT.656 standard (4:2:2 stream) which digitally represents the same
video sequence as the selected analogue signal.

On the other hand, the video apparatus also comprises a DVD
reader 8 which reads a MPEG stream from a DVD and transmits this MPEG
stream to a MPEG decoder 6, for instance a Sti5519. Other types of medium
reader can of course be used instead of the DVD reader, as for instance a hard
disk drive (HDD). Based on the MPEG stream received from the DVD reader
(i.e. the medium interface) 8, the MPEG decoder 6 outputs a 4:2:2 digital
stream YCbCry. The digital stream YCbCr, is thus a digital representation of the
video sequence taken from the disk according to the same format as the digital
stream YCbCr; output by the video decoder 4.

' A digital switch 10 receives on a first input the digital stream YCbCr
from the video decoder 4 and on a second input the digital stream YCbCry from
the digital decoder 6. Depending on a control from a microprocessor (not
represented) of the video apparatus as further explained below, the digital
switch 10 selectively outputs one of the digital streams YCbCr; and YCbCr; as
an output digital stream YCbCroy.

The digital switch 10 (and notably its output carrying the output
digital stream YCbCr,y) is connected on the one hand to a video encoder 12
and on the other hand to a DVl interface 14.

Based on the output digital stream YCbCr,y, the video encoder 12
outputs (after notably digital-to-analogue conversion) viewable analogue video
signals to a Scart connector with pins Aoy (carrying a CVBS signal) and pins
Rout, Gout and Boy (carrying RGB signals). By connecting a video display to this
last Scart connector, the video sequences represented by the output digital
stream YCbCr,: can be viewed. The CVBS signal or RGB signals can be used,
depending on the user’s preference.

Besides, the DVI interface 14 converts the output digital stream
YCbCr,y according to the DVI format and outputs corresponding data on a
digital connector Dy, for connection to another digital device, for instance to a
personal computer.
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The digital switch 10 can be controlled by the microprocessor
according to two main modes.

In a first mode, the digital switch 10 is used to select the video
sequence to be output by the video apparatus according to the user’s choice.

As a first example, if the user wants to watch a channel from the
tuner 16 on his plasma display connected to the Roy, Gout, Bout pins of the Scart
connector, the microprocessor will instruct the analogue switch 18 to connect
the tuner 16 to the video decoder 4, the video decoder 4 to use the CVBS,,
input as a source, and the digital switch 10 to use the output YCbCr. of the
video decoder 4 as the output digital signal YCbCrou.

As a second example, if the user wants to watch a movie from a
DVD, the microprocessor instructs the digital switch 10 to use the output
YCbCr; of the MPEG decoder 6 as the output digital signal YCbCre.

In a second mode, the digital switch 10 is used to mix video signals
in a picture-in-picture fashion. For instance, the user may request
superimposition of a scaled-down picture from the tuner 16 on the video
sequence played from the DVD.

To realise this, the microprocessor instructs the video decoder 4 to
generate the digital stream YCbCr, scaled down (see scaler function in the
SAA7118 IC from the company Ph ilips) and synchronised to the MPEG
decoder 6 (thanks to synchronisation signals Sync transmitted to the MPEG
decoder 6 from the video decoder 4). The microprocessor then controls the
digital switch 10 to superimpose the active part of the digital stream YCbCr, on
the digital stream YCbCr4, as described for instance in patent application WO
95/ 35 625.

As another example for the second mode, the scaled YCbCr4 could
be coming from the MPEG decoder 6 instead. The synchronisation signals
Sync remain however coming from the video decoder 4.

Figure 2 represents a digital video recorder according to the
invention.

The digital video recorder has an analogue tuner and demodulator
front-end 22 generating a CVBS signal. The video recorder also receives
analogue video signal on a first Scart connector having pins A, to carry a
CVBS signal and Ri,, Gin, Bin to carry RGB signals. The first Scart connector is
for instance connected to a set-top box.

The digital video recorder comprises two selectors 24 and 26.
Selector 24 selectively outputs the analogue signal from the front-end 22 or
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from pin An of the first Scart connector as a first analogue video signal A;.
Similarly, selector 26 selectively outputs the analogue signal from the front-end
22 or from pin A of the first Scart connector as a second analogue video signal
Ao

Each selector 24, 26 could have more inputs without modifying the
explanation below and the invention is thus adapted to any number of analogue
inputs.

The first analogue video signal A, is forwarded to a first video
decoder 28 which also receives the RGB signals from pins Rin, Gin, Bin.
Depending on instructions from a microprocessor, the first video decoder 28
can convert either the first analogue video signal A; or the RGB signals into a
first digital stream YCbCr; (4:2:2 stream) according to the ITU-R BT.656
standard.

Similarly, the second analogue video signal A, is forwarded to a
second video decoder 30 which also receives the RGB signals from pins Rin,
Gin, Bin and the second video decoder 30 can thus convert either the second
analogue video signal A, or the RGB signals into a second 4:2:2 digital stream
YCbCr.

In an alternative embodiment (not represented), if several sources of
RGB signals were available, two RGB switches could be used to select
respectively which RGB signals should be transmitted to the first video decoder
and to the second video decoder, in a similar way as the selectors 24 and 26
select which CVBS signals should be transmitted to the first and second video
decoders.

A MPEG encoder 32 is coupled to the second video decoder 30 in
order to convert the second digital stream YCbCr, into a MPEG stream.

A digital selector 34 - as the one described in patent application EP
1 128 673 under the wording “multiplexer”) — allows various connections
between the MPEG encoder 32, a medium interface 36 and a MPEG decoder
38.

The medium interface 36 is for instance a hard disk drive (HDD)
which can record on a hard disk the MPEG stream from the MPEG encoder 32
and retrieve from the hard disk a MPEG stream which is then passed to the
MPEG decoder 38.

| Alternative types of medium interface 36 can be used, for instance a
DVD recorder unit.
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Thanks to the digital selector 34, the MPEG decoder can
alternatively decode the MPEG stream retrieved from the hard disk (i.e. the
digital stream from the medium interface) or the MPEG stream generated by
the MPEG encoder 32. Based on the selected MPEG stream, the MPEG
decoder 38 outputs a 4:2:2 digital stream (third digital stream) YCbCrs.

A digital switch 40 receives on a first input the first digital stream
YCbCry and on a second input the third digital stream YCbCrs. The digital
switch 40 is controlled by the microprocessor (not represented) to selectively
output the first digital stream YCbCr, or the third digital stream YCbCr; as an
output digital stream YCbCr,y to a video encoder 42 and to a DVI interface 44.

Based on the output digital stream YCbCr,,, the video encoder 42
outputs (after notably digital-to-analogue conversion) viewable analogue video
signals to a second Scart connector with pins A, (carrying a CVBS signal) and
pins Rout, Gout and Bou (carrying RGB signals). By connecting a video display to
this second Scart connector, the video sequences represented by the output
digital stream YCbCrq can be viewed. The CVBS signal or RGB signals can be
used, depending on the user’s preference.

Besides, the DVI interface 44 converts the output digital stream
YCbCray according to the DVI format and outputs corresponding data on a
digital connector Doy, for instance for connection to a digital video camera or a
personal computer.

The digital switch 40 can be controlled by the microprocessor'
according to two main modes.

In a first mode, the digital switch 40 is used to select the video
sequence to be output by the video apparatus according to the user’s choice.
For instance, if the user wants to watch the analogue CVBS signal received on
the first Scart connector while recording the analogue signal from the front-end
22, the first selector 24 is controlled to connect pin A, to the first video decoder
28 and the digital switch 40 to connect the first video decoder 28 to the video
encoder 42 ; at the same time, the second selector 26 is controlled to connect
the output of front-end 22 to the second video decoder 30, which digital output
stream YCbCr; is converted into a MPEG stream (at MPEG encoder 32) and
recorded in the HDD 36.

In a second mode, the digital switch 40 is used to mix video signals
in a picture-in-picture fashion. For instance, the user may request -
superimposition of a scaled-down picture from the front-end 22 on a video
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seguence received as RGB signals on the first Scart connector (for instance a
video sequence received from a personal computer).

To realise this, the microprocessor instructs the first selector 24 to
connect the front-end 22 to the first video decoder 28 and the first video
decoder 22 to generate the digital stream YCbCry scaled down (see scaler
function in the SAA7118 IC from the company Philips) and synchronised to the
MPEG decoder 38 (thanks to synchronisation signals Sync transmitted to the
MPEG decoder 38 from the first video decoder 28). The microprocessor also
instructs the second video decoder 30 to use signals from the RGB inputs (R,
Gin, Bin) and the digital selector 34 to connect the MPEG encoder 32 to the
MPEG decoder 38, so that the video sequence from the RGB inputs once
digitised is passed to the digital switch 40 as a third digital stream YCbCrj. The
microprocessor controls the digital switch 10 to superimpose the active part of
the digital stream YCbCry on the digital stream YCbCrs, as described for
instance in patent application WO 95 / 35 625.

As a second example for this mode, the scaled YCbCr; could be
coming from the MPEG decoder 38 instead. The synchronisation signals Sync
remain however coming from video decoder 28.

These examples clearly show that the construction proposed by the
invention allows mixing of incoming analogue signals of any kind without the
need for complex analogue switches. Of course, mixing of an incoming
analogue signal (e.g. for front-end 22) with a digital source (e.g. HDD 36) is
also possible (first video decoder 28 digitises front-end output and digital
switch 40 mixes this digitised stream with output of MPEG decoder 38).

Further, this construction has the advantage that the mixed video
sequence is readily available as a digital stream (YCbCrqy), which is more and
more useful nowadays.

Lastly, when receiving two analogue video signals, even when no
mixing occurs, the provision of two video decoders 28, 30 allows digitising one
of the analogue signals for a first purpose, for instance viewing with picture
improvement (via first video decoder 28 and video encoder 42 according to the
technique proposed in patent application EP 1 128 673), and digitising the
second analogue signal for a second purpose, for instance recording (via
second video decoder 28 and MPEG encoder 32).

The invention maximises the ways the video apparatus can operate
with a reduced amount of circuitry.
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CLAIMS

1. Video apparatus comprising :

. - a digital decoder (6 ; 38) generating a first digital stream (YCbCr ;
YCbCry) ;

- a video source (2 ; 24) of a first analogue signal;

- a video encoder (12 ; 42) ;

- a first video decoder (4 ; 28) connectable to the video source (2 ;
24) for generating a second digital stream (YCbCr, ; YCbhCr,) based on the
first analogue signal (CVBS), ; A4) ;

- mixing means (10, Sync ; 40, Sync) coupled to the first video
decoder (4 ; 28) and to the digital decoder (6 ; 38) able to mix the second
digital stream (YCbCr, ; YCbCr,) and the first digital stream (YCbCr; ; YCbCr,)
into an output digital stream (YCbCr,y) to the video encoder (12 ; 42).

2. Video apparatus according to claim 1, wherein a digital encoder
(30, 32) generates a third digital stream based on a second analogue signal
(A2) and wherein the digital encoder (30, 32) is connectable to the digital
decoder (38) for transmitting said third digital stream to the digital decoder
(38).

3. Video apparatus according to claim 2, wherein the digital encoder
(30, 32) includes a video decoder (30) for digitising the second analogue
signal (A,).

4. Video apparatus according to claim 2 or 3, wherein the digital
encoder (30, 32) and the digital decoder (38) are linked via a digital selector
(34).

5. Video apparatus according to claim 4, wherein the digital selector
(34) is connected to a medium interface (36).

6. Video apparatus comprising :

- a first video decoder (28) generating a first digital stream (YCbCr)
based on a first analogue video signal (Ay) ;

- a second video decoder (30) generating a second digital stream
(YCbCr,) based on a second analogue video signal (A,) ;
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- a digital processing unit (32, 34, 36, 38) at least connectable to the
second video decoder (30) and able to generate a third digital stream (YCbCrj)
based on the second digital stream (YCbCr») ;

- a digital switch (40) connected to the first video decoder (28) and to
the digital processing unit (32, 34, 36, 38) for selectively outputting to a video
encoder (42) the first digital stream (YCbCr,) or the third digital stream
(YCDbCrs) as an output digital stream (YCbCrqy).

7. Video apparatus according to claim 6, wherein a video encoder
(42) outputs an output analogue signal (Aot ; Rout; Gout, Bouwt) based on said
output digital stream (YCbCroy).

8. Video apparatus according to claim 6 or 7, wherein the digital
processing unit includes a medium interface (36).

9. Video apparatus according to claim 8, wherein the medium
interface (36) is connectable to the second video decoder (30) for recording on
said medium data based on said second digital stream (YCbCry).

10. Video apparatus according to claim 8 or 9, wherein the medium
interface (36) is connectable to the digital switch (40) for outputting to said
digital switch (40) a digital stream based on data retrieved from said medium.
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