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ABSTRACT

Methods and apparatus for encoding and decoding an audio and/or video signal, and a record carrier
for use with such apparatus. One or more audio and/or full motion video signals, e.g., a video signal,
and possibly computer data) are recorded on an interactive compact disc. The video signal is
encoded into code blocks of variable lengths, each corresponding to a picture or picture pair. A
decoder delay time parameter is associated with one or more of the code blocks, which parameter
represents a length of time (i.e., a delay time) with which the corresponding picture of a code block is
to be displayed after that code block has been received by a decoding apparatus.
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CLAIMS
We claim: 1. A method for encoding an audio and/or video signal, the method comprising:

e encoding successive portions of the audio and/or video signal into corresponding successive
code blocks;

e determining a delay time parameter for at least one code block of the code blocks, which
delay time parameter indicates how long after the code block has been received by a
decoding device it is to be decoded; and

e inserting the delay time parameter into the code block.

2. The method as claimed in claim 1, wherein the delay time parameter is inserted into a
predetermined position of the code block.

3. The method as claimed in claim 2, wherein the code block is a first code block of the code
blocks.

4. The method as claimed in claim 2, wherein the delay time parameter indicates how long before
decoding the code block the code block is to be stored within a decoder buffer, which receives the
code blocks before decoding.

5. The method as claimed in claim 4, wherein the delay time parameter indicates how long each
code block of the code blocks is to be stored in the decoder buffer before being decoded.

6. The method as claimed in claim 4, wherein the delay time parameter is the degree of occupation
the decoder buffer must be at before the code block, after being stored therein, is to be decoded.

7. The method as claimed in claim 2, wherein the delay time parameter is a time indication.

8. The method as claimed in claim 2, wherein the delay time parameter is a number of clock period
of a predetermined clock signal.

9. The method as claimed in claim 2, wherein the delay time parameter is the state of a counter.

10. The method as claimed in claim 2, further comprising recording the code blocks after insertion
of the delay time parameter on an optically readable or magnetic record carrier.

11. A record carrier produced by the method claimed in claim 10.

12. The method as claimed in claim 2, further comprising transmitting the code blocks after
insertion of the delay time parameter to a decoding device.

13. The method as claimed in claim 1, wherein a respective delay time parameter is determined for
a plurality of the code blocks, and each respective delay time parameter is inserted into a same
predetermined position of the code block for which that respective delay time parameter is
determined.

14. The method as claimed in claim 13, wherein the code blocks have variable lengths.

15. An apparatus for encoding an audio and/or video signal, the apparatus comprising:

e an encoder which encodes successive portions of the audio and/or video signal into
corresponding successive code blocks;

e a paramater determining unit which determines a delay time parameter for at least one code
block of the code blocks, which delay time parameter indicates how long after the code block
has been received by a decoding device it is to be decoded; and

e an inserting unit which inserts the delay time parameter into the code block.

16. The apparatus as claimed in claim 15, wherein the inserting unit inserts the delay time
parameter into a predetermined position of the code block.

17. The apparatus as claimed in claim 16, further comprising means for recording the encoded
signal after insertion of the delay time parameter on an optically readable or magnetic record carrier.
18. A transmitting device, comprising the apparatus as claimed in claim 16, for transmitting the
code blocks after insertion of the delay time parameter.

19. A record carrier, including:

e successive code blocks representing successive portions of an audio and/or video signal;
and

e adelay time parameter for at least one code block of the code blocks indicating how long
after that code block is obtained by a decoder it is to be decoded.

20. The record carrier as claimed in claim 19, wherein the delay time paramater is located at a
predetermined position within the code block.



21. The record carrier as claimed in claim 20, wherein the code block is a first code block of the
code blocks.

22. The record carrier as claimed in claim 20, wherein the delay time parameter indicates how long
before decoding the code block the code block is to be stored within a decoder buffer, which receives
the code blocks before decoding.

23. The record carrier as claimed in claim 22, wherein the delay time parameter indicates how long
each code block of the code blocks is to be stored in the decoder buffer before being decoded.

24. The record carrier as claimed in claim 22, wherein the delay time parameter is the degree of
occupation the decoder buffer must be at before the code block, after being stored therein, is to be
decoded.

25. The record carrier as claimed in claim 20, wherein the delay time parameter is a time
indication.

26. The record carrier as claimed in claim 20, wherein the delay time parameter is a number of
clock period of a predetermined clock signal.

27. The record carrier as claimed in claim 20, wherein the delay time parameter is the state of a
counter.

28. The record carrier as claimed in claim 20, further comprising a plurality of delay time
parameters which are each associated with and included in a different one of the code blocks at a
same respective predetermined position therein.

29. A method for decoding an audio and/or video signal which has been encoded into
corresponding successive code blocks, the method comprising:

e obtaining the code blocks and a delay time parameter for at least one code block of the code
blocks, which delay time parameter indicates how long after the code block has been
obtained it is to be decoded; and

e decoding the code blocks in a manner whereby the decoding of the code block is delayed
with respect to when it is obtained for a period of time indicated by the delay time paramater.

30. The method as claimed in claim 29, wherein the delay time parameter is obtained from a
predetermined position of the code block.

31. The method as claimed in claim 30, wherein the code blocks and the delay time parameter are
obtained from a record carrier.

32. The method as claimed in claim 30, wherein the code blocks and the delay time parameter are
obtained from a transmission medium.

33. The method as claimed in claim 30, wherein the code blocks are decoded in a manner whereby
the decoding of each code block is delayed with respect to when it is obtained for the period of time
indicated by the delay time parameter.

34. The method as claimed in claim 29, wherein a respective delay time parameter is obtained for
a plurality of the code blocks from a same predetermined position in the code block to which that
respective delay time parameter relates; and the code blocks are decoded in a manner whereby the
decoding of each code block of the plurality of code blocks is delayed with respect to when it is
obtained for a period of time indicated by the delay time paramater obtained from that code block.

35. An apparatus for decoding an audio and/or video signal which has been encoded into
corresponding successive code blocks, the apparatus comprising:

e receiving means for receiving the code blocks;

e parameter obtaining means for obtaining a delay time parameter for at least one code block
of the code blocks, which delay time parameter indicates how long after the code block has
been received it is to be decoded; and

e means for decoding the code blocks in a manner whereby the decoding of the code block is
delayed with respect to when it is obtained for a period of time indicated by the delay time
paramater.

36. The apparatus as claimed in claim 35, wherein the parameter obtaining means obtains the
delay time parameter from a predetermined position of the code block.
37. The apparatus as claimed in claim 36, wherein the decoding means comprises

e adecoder buffer for receiving the code blocks prior to decoding; and
e adecoder, coupled to the decoder buffer, for receiving the code blocks from the decoder
buffer and decoding them;



e wherein the decoder buffer stores the block code for a period of time indicated by the delay
time paramater.

BACKGROUND OF THE INVENTION

The invention relates to a method of encoding audio and/or video signals for transmissions via a
transmission medium. More particularly, the transmission medium is preferably an optically readable
disc. Nevertheless, the transmission medium may also be a magnetic tape or disc, or a direct
connection between a transmitter and a receiver. The invention also relates to a transmission medium
on which audio and/or video signals are recorded, to an encoding apparatus for encoding and
transmitting the audio and/or video signals, and to a decoding apparatus for receiving those signals
after unloading and transmission.

The interactive compact disc (CDI) on which data for text and graphic images and digital audio is
stored has been developed in the last few years. The presentation possibilities of CDI are considerably
enhanced if full motion video pictures are also recorded on it. The known analog recording of a video
signal on compact disc video (CDV) is not suitable for this purpose. For this reason, a video signal on
CDl is digitized.

A full-motion video scene is considered as a sequence of pictures (of that video scene) of which
there are, for example, 25 or 30 per second. Each picture comprises, for example, 256 picture lines
and 352 pixels per picture line. The sequence of pictures is converted by means of a suitably chosen
encoding method into a series of video blocks, each comprising so much digital information that each
picture can be reconstructed without any noticeable loss of quality. Together with the audio signal and
further data, the encoded video signal is recorded optically. A CDI may comprise various video
scenes.

The most efficient encoding methods convert successive signal portions into successive code
blocks of variable lengths. In the case of a video signal, these signal portions are formed, for example,
by the pictures or picture pairs of which the signal is composed. Some pictures may be subjected to
intraframe coding and are then converted into code blocks from which the picture can be
reconstructed completely. Other pictures may be subjected to interframe coding, which means that the
pictures can only be reconstructed with the aid of previous pictures. The code blocks a video signal
will hereinafter be referred to as video blocks. Due to their variable length, the successive video blocks
are read at irregular instants when a disc in which they are stored is being played. Moreover, the video
blocks on the disc may alternate with (or may even by interrupted by) other data signals, for example,
a lip-synchronous digital audio signal corresponding to the video scene.

The pictures corresponding to the video blocks should be displayed at a constant frequency of, for
example, 25 frames per second. However, the instant when a video block of the disc is being read
hardly ever corresponds exactly to the instant when the corresponding picture from the video scene is
to be displayed. In a player, the video blocks are, therefore, applied to a memory buffer at a frequency
which is entirely determined by the way in which they are "packed" on the disc. Subsequently, the
video block are read from the buffer at the picture frequency required for display. On an average, the
number of video blocks applied per second from the disc to the buffer equals the number of pictures
displayed per second. The video block corresponding to the next picture to be displayed will always
have to be stored completely in the buffer. Moreover, the buffer will already comprise a subsequent
video block, a portion thereof or even a number of subsequent video blocks. As soon as a picture has
been decoded, the corresponding video block may be removed from the buffer. The buffer space then
released is written by one or more subsequent video blocks or a portion thereof. The number of video
blocks stored in the buffer for later display is thus variable, and is greatly dependent on the encoding
efficiency and the presence of signals other than the relevant video signal on the disc.

It would seem that the display of a video scene can start as soon as the first video block has been
received completely and is stored in the buffer. However, this is not the case. It is possible that a
subsequent video block is too large to be scanned (and stored in the buffer) within the required time
(1/25 sec) to (decode and) display the picture corresponding to the first video blank. As a result, the
corresponding picture of the subsequent video block cannot be displayed in time. The absence of a
complete video block in the buffer at the instant when the corresponding picture has to be decoded
and displayed is sometimes referred to as underflow of the buffer.

Underflow of the buffer also occurs if a large quantity of other (non-video) data has been packed
together with the video blocks of a scene causing the buffer to be temporarily not filled with video
blocks. Because of that other data the buffer empties, and at a given instant the video block for the



corresponding next picture to be displayed is not yet present. The display of the video scene then
stalls, and the pictures are not smooth moving.

If the display of a picture of a video scene starts too late after the corresponding video block has
been received, it is probable that the buffer will fill so that the display of the video scene also stalls.
This is referred to as overflow of the buffer.

The same problems occur with audio signals which may also be recorded on the disc in a non-
contiguous manner.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a method of encoding audio and/or video signals (for
transmission) in which the occurrence of overflow and underflow of a decoder buffer is prevented so
that the display of pictures can proceed in an undisturbed manner.

According to the invention, a parameter is associated with at least one selected code block, which
parameter indicates the quantity of delay with which that code block must be decoded after it has been
received. If the corresponding picture is decoded with this delay, it can be displayed without the risk of
overflow or underflow of the buffer. This ensures an undisturbed display. The transmission of the
parameter, sometimes referred to as a decoder delay parameter (or decoder delay for short), also
enables synchronous display of two signals, for example, a video signal with a time-division
multiplexed associated audio signal, or two video signals jointly representing a threedimensional video
scene.

In principle, it is sufficient to associate the parameter with one video block. This will preferably be
the first block of the video scene. All further pictures can then be read at a constant picture frequency
without a further risk of overflow or underflow of the buffer.

In a further embodiment of the method, the decoder delay parameter is regularly associated with
video blocks. The constant picture frequency can then be obtained in a favorable manner. Moreover,
this provides the possibility of a so-called "random-access" display. This means the display of a
fragment of a video scene from the video block with which the decoder delay is associated.

The decoder delay parameter may assume various formats, but it preferably indicates the state of a
counter which is regularly loaded with a reference value which is also transmitted and which counter
further receives a predetermined clock signal.

Brief Description of the Drawings

FIGS. 1A-E show diagrammatically an optically readable disc with an audio and/or video signal
recorded thereon and the format of that disc.

FIG. 2 shows the general structure of a transmission circuit suitable for performing the method
according to the invention.

FIGS. 3A-C show some time diagrams which help explain the circuit of FIG. 2.

FIG. 4 shows some further time diagrams to explain the circuit of FIG. 2.

FIG. 5 shows some time diagrams to explain the transmission of two simultaneously transmitted
signals.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION

FIG. 1A shows diagrammatically an optically readable disc 1 with an information track 2 recorded
thereon. A so-called sector, of which there may be about 300,000, is present between every two
successive points A, B, C, D, etc. The structure of such a sector is shown diagrammatically in FIG. 1B.
It is divided into a sector header H or 24 bytes and a data field DF of 2324 bytes. The sector head H
comprises a synchronization word SYN of 12 bytes, a sector number SCTNR of 4 bytes and a service
word SW of 8 bytes. The synchronization word SYN marks the start of a sector. The sector number
SCTNR indicates the ordinal number of the sector on the disc 1. The service word SW indicates
whether the data field DF of the sector comprises video data, audio data or computer data. In
conformity with that data, a sector is sometimes referred to as a video sector, an audio sector or a
data sector.

The conventional rate of revolution of the disc 1 is such that 75 sectors per second are scanned.
This corresponds to a bit rate, hereinafter referred to as channel bit rate, of approximately 1.4



Mbit/sec. If a disc comprises video sectors only, the video bit rate is equal to the channel bit rate. If a
disc also comprises audio and data sectors, the video bit rate decreases accordingly.

FIG. 1C shows a part of the track 2 in which the sectors are denoted by SCT. More particularly the
video sectors therein are shaded. The video sectors alternate with other sectors.

There are many encoding methods for reducing the number of bits per picture without deteriorating
picture quality. The most efficient encoding methods convert successive pictures of a video scene into
video blocks of distinct number of bits. In FIG. 1D, this is shown in the form of video blocks V1, V2,
etc., each having a distinct length. For example, video block V1 has a length of 4 sectors on the disc 1,
video block V2 has a length of 11/2 sector, etc.

FIG. 1E shows the data format of a video block. The start of a video block is marked by the
presence of a unique start-of-frame word SOF. The video block also comprises a label LBL in which
specific control information is stored for the corresponding video block.

FIG. 2 shows the general structure of a circuit for transmitting audio and video signals. The circuit
comprises an encoding apparatus 3, a compact disc 4 and a decoding apparatus 5.

The encoding apparatus 3 of FIG. 2 comprises a video encoder 31 to which a video signal v(t) is
applied. The video encoder 31 encodes successive pictures of the video signal, of which there are 25
per second, into video blocks VB of variable lengths. These pictures are applied video block by video
block to an encoder buffer 32. To prevent overflow and underflow of the encoder buffer 32, a buffer
status signal BFST is fed back to the video encoder 31 so that the video encoder 31 can adapt the
encoding efficiency to the contents of the encoder buffer 32. If the encoder buffer 32 tends to get filled
and there is a risk of overflow, the video signal is temporarily quantized in a coarser manner. If the
encoder buffer 32 tends to get empty, the video signal is quantized more accurately, or pseudo-video
data is possibly temporarily applied to the encoder buffer 32. The buffer status signal BFST is also
applied to an encoder control circuit 33. The encoder control circuit 33 of FIG. 2 is adapted to
generate, at a predetermined degree of occupation of the encoder buffer 32, a clock signal F1 with
which the encoder buffer 32 is read. The encoder control circuit 33 also determines the value of a
parameter T4 for each video block in a manner to be described hereinafter. This parameter (Ty, is
associated with a video block by means of an inserter 34 and transmitted in the label LBL of that block
(see FIG. 1E).

As is shown in FIG. 2, the encoder buffer 32 may be considered to be divided into a first buffer 321
to which the video blocks VB are applied and which is read at a constant video bit rate C, and a sector
allocation buffer 322 which converts this constant bit stream into video sectors VS. The video sectors
VS are applied from the encoder buffer 32 to a first input of a multiplexer 35 which receives audio
sectors AS at a second input and data sectors DS at a third input. The resultant bit stream is recorded
on the compact disc 4.

When the compact disc 4 is played at a later stage, the sectors are scanned and applied to a
demultiplexer 51 in which the video sectors VS' are separated from audio sectors AS' and data sectors
DS' by reference to each sectors service word SW (see FIG. 1B). The video sectors VS' are applied to
a decoder buffer 52 and a video block detector 53. The video block detector 53 detects the occurrence
of a start-of-frame code SOF (see FIG. 1E) and reads from the subsequent label LBL the parameter Ty
transmitted therein. The parameter T4 is applied to a decoder control circuit 54 which is adapted to
read the decoder buffer 52 with a clock signal F2. In a manner to be described hereinafter, the
parameter T4 determines the instant when each video block is read from the decoder buffer 52.

As is shown in the FIG. 2, the decoder buffer 52 may be considered to be divided into a data rate
equalization buffer 521 to which the video sectors VS' are applied and which is read at a constant
video bit rate C', and a second buffer 522 which converts this constant bit stream into successive
video blocks VB'. Finally, each video block is applied to a video decoder 55 for conversion into a
picture. The successive pictures which are obtained are applied as a video signal v'(t) to a display
device (now shown).

In practice the actual instant when a disc is being played does not play any role at all. Therefore, it
will be assumed hereinafter that the output of the encoding apparatus 3 is directly connected to the
input of the decoding apparatus 5. This is indicated by means of a broken line in FIG. 2.

It will be assumed for the time being that only video signals are transmitted. This means that the
encoder buffer 32 can apply an uninterrupted bit stream to the disc 4 at the full channel bit rate of 1.4
Mbit/sec (75 sectors per second). This means that the sector allocation buffer 322 and the multiplexer
35, on the one hand, and the demultiplexer 51 and the data rate equalization buffer 521, on the other
hand, of FIG. 2 do not play a role in the following discussion.

The operation of the circuit shown in FIG. 2 will be explained with reference to some time diagrams
which are shown in FIGS. 3A-C. More particularly, FIG. 3B shows a number of successive pictures
enumerated 1, 2, 3, etc. These pictures occur at a picture frequency of 25 frames per second and are
applied to the video encoder 31 of FIG. 2. As soon as each picture has been encoded, the
corresponding video block is written into the encoder buffer 32 of FIG. 2. For the sake of simplicity, it is



assumed that this is effected timelessly. The quantity of video data cumulatively applied to the encoder
buffer 32 and expressed in disc sectors increases step-wise for each video block. This is denoted by
means of the curve ne (t) in FIG. 3A.

Reading of the encoder buffer 32 of FIG. 2 and applying data to the output of the encoding
apparatus 3 of FIG. 2 starts from instant t1. This instant t1 is determined, for example, by reaching a
predetermined degree b of occupation of the encoder buffer 32 and may be different for each video
scene. Reading is effected at a constant rate of 75 sectors per second, i.e., 1.4 Mbit/sec. The quantity
of video data cumulatively withdrawn from the encoder buffer 32 increases lineraly. This is denoted by
means of the curve ng (t) in FIG. 3A. The curves ne (t) and ng (t) must not intersect each other because
this would mean that a video block is read from the encoder buffer 32 before it is written into it
(underflow of the encoder buffer 32). As already previously stated, underflow of the encoder buffer 32
is prevented by adapting the quantization of the video scene to the contents of the encoder buffer 32.

Based on the assumption that the output of the encoding apparatus 3 of FIG. 2 is directly connected
to the input of the decoding apparatus 5 of FIG. 2, the curve ng (t) shown in FIG. 3A also indicates the
cumulative quantity of video data applied to the decoder buffer 52 of FIG. 2. The decoder buffer 52
must be read in such a manner that the curve ns (t) is not exceeded, because underflow of the
decoder buffer 52 could then occur. Overflow of the decoder buffer 52 should not occur either. In FIG.
3Aline ny (t) at a distance B (the buffer size) from the line ng (t) indicates the threshold of overflow of
the encoder buffer 52. The 52 line n; (t) should not be exceeded by the curve ng (t).

The decoder buffer 52 of FIG. 2 is read video block by video block. For the sake of simplicity, it is
assumed that a video block is read timelessly. The quantity of video data cumulatively withdrawn from
the decoder buffer 52 and expressed in disc sectors increases step-wise for each video block. This is
denoted by means of the curve nq (t) in FIG. 3A. As soon as a video block has been read and
decoded, the corresponding picture is displayed in 1/25 sec. FIG. 3C shows the display of the
decoded pictures 1, 2, 3, etc.

The curve ng (1) is a replica of the curve n. (t) shifted over a time interval T, +T4. Here T, also
referred to as an encoder delay, is the delay time between the instant when the first video block of the
video scene is written into the encoder buffer 32 of FIG. 2 and the instant t1 when the transmission of
this video block begins. In a corresponding manner T4, also referred to as a decoder delay, is the
delay time between the instant when the reception of the first video block in the decoder buffer 52 of
FIG. 2 begins and the instant when this video block is, read from the decoder buffer 52. The time
interval T, +T4 represents the delay time occurring between writing a video block into the encoder
buffer 32 and reading the same video block from the decoder buffer 52. This delay time is constant. As
previously noted, t1, and consequently T, may be different for each video scene. In addition (and in
conformity therewith), the decoder delay T4 may be different for each video scene as well.

The instant when the decoding apparatus of FIG. 2 starts reading the decoder buffer 52 of FIG. 2 is
of great importance. In fact, if the decoder 5 should start reading too early, there may be underflow of
the decoder buffer 52 because the curve nq (t) will intersect the boundary line ng (t). If the decoder 5
starts reading too late, there may be overflow of the decoder buffer 52 because the curve ny (t) will
intersect the boundary line n, (t). Both underflow and overflow may become manifest in the video
scene at a possibly later stage.

Overflow and underflow of the decoder buffer 52 of FIG. 2 do not occur if the curve ng (t) is always
as far remote from the boundaries lines ng (t) and n; (t)as the curve ne (t) is from boundaries lines n, (t)
and ng (t). Line n; (t) is a line at a distance B (the decoder buffer size) from the line ne (t). This is
realized by choosing a suitable value for the decoder delay T4, as well as by the previously mentioned
mechanism of adaptive quantization in the encoding apparatus 3 of FIG. 2, which ensures that the
curve ne (t) remains completely between the two boundaries lines n, (t) and ng (t).

A suitable value for decoder delay T4 can be obtained by considering the fact that the previously
mentioned delay time T, +T4 is equal to a time interval T shown in FIG. 3A. The time interval T
corresponds to the time required to fully read a completely filled encoder buffer or to completely fill a
still empty decoder buffer, and is entirely determined by the buffer size B and the video bit rate at
which that buffer is read or written. Accordingly, the value of T4 can be derived from the computation of
the different T-T,. Here both T, and T are known to the encoding apparatus.

The encoding apparatus 3 of FIG. 2 associates the decoder delay T4 as a parameter with the first
video block of the scene so as to enable the decoding apparatus 5 of FIG. 2 to determine the instant
when reading of the decoder buffer 52 of FIG. 2 should start. After the decoding apparatus 5 has read
the video block with the delay T4 from the encoder buffer 52, the reading process can be continued at
the picture frequency in an autonomic manner without the risk of underflow or overflow of the decoder
buffer 52. The picture frequency of 25 Hz can be obtained by dividing the channel bit rate (75
sectors/sec*2324 bytes/sector*8 bits/byte) by 55776. The coupling of the picture frequency to the
channel bit rate which is necessary for this purpose is, however, superfluous if the decoder delay
parameter has regularly been associated with video blocks. In such a case, the decoder delay will



generally be different for each video block.

If the difference between the actual instant when a video block is read and the instant determined
by the corresponding decoder delay parameter occurs at a given picture frequency, the picture
frequency or the rate of revolution of the disc can be corrected in response to this difference. FIG. 3A
shows by way of example a decoder delay Tq4; for picture 7. At the instant denoted by t2 the video
block corresponding to picture 7 is written into the encoder buffer 32 of FIG. 2. After encoder delay T,
transmission of the video block corresponding to picture 7 from the encoder buffer 32 to the encoder
buffer 52 of FIG. 2 starts, and after a subsequent decoder delay Tg7, that video block must be
decoded. The encoding apparatus 3 of FIG. 2 associates the decoder delay Ty; =T-T, for picture 7
with video block 7 and transmits it in the label LBL of this block (see FIG. 1E).

The regular transmission of the decoder delay also provides the possibility of a so-called "random-
access" playback mode. This means playing a fragment of the video scene from a picture other than
the first picture. For example, the decoder delay T47; shown in FIG. 3A can be used to play the
fragment of the video scene from picture 7. Picture 7 is preferably an intraframe-encoded picture and
can therefore be reconstructed without the aid of previous pictures. In principle, it is possible to
compute the decoder delay Tg; for picture 7 from the previous signal. However, such computations are
complicated and also require the availability of previous information. In the case of random-access
display, the previous signal is, however, not available.

The situation described above will be more complicated if not all disc sectors are allocated to video
data. If the disc also comprises sectors with audio and computer data, they will alternate with video
sectors on the disc. The average video bit rate for a video scene will now be lower than 75 sectors per
second. The average video bit rate will hereinafter be expressed in a number S indicating which part of
the channel bit rate is suitable for video transmission. For example, S=1/2 means that on an average 1
out of 2 sectors is a video sector. This corresponds to a video bit rate of 1/2*75=37.5 sectors per
second, i.e., 0.7 Mbit/sec.

For the purpose of illustration, FIG. 4 shows some time diagrams of the encoding and decoding
process if S=1/2. FIG. 4B shows diagrammatically the successive pictures 1, 2, etc. of a video scene
applied to the encoding apparatus 3 of FIG. 2. The curve ns (t) in FIG. 4A indicates the quantity of
video data applied for each picture to the encoder buffer 32 of FIG. 2 and expressed in the number of
disc sectors. In comparison with the curve ng (t) in FIG. 3A, the encoding is how such that on average
each picture is encoded in 1.5 sectors instead of in 3 sectors. The contents of the encoder buffer 32
are applied to selected sectors of the disc. This is effected in accordance with a given pattern, an
example of which is shown in FIG. 4C. In the pattern shown in FIG. 4C, the shaded sectors represent
video sectors and, the other sectors are audio sectors or data sectors. FIG. 4C also shows the signal
controlling the multiplexer 35 of FIG. 2. The average bit rate is reached in this example by writing
video information on 8 out of each 16 sectors on the disc. The quantity of video data cumulatively
applied to the disc is indicated in FIG. 4A by means of the curve ng (t).

When the disc is being played, the reverse operations take place. The curve ng (t) now represents
the number of video sectors cumulatively read from the disc. These sectors are applied to the decoder
buffer 52 of FIG. 2, from which they are subsequently read video block by video block in accordance
with the curve nq (t).

In FIG. 4A, n. (t)-ng (t) indicates the actual contents of the encoder buffer 32 of FIG. 2. To prevent
underflow of the encoder buffer 32, the curves n (t) and ng (t) should not intersect each other. This
condition is certainly met if, as already shown in FIG. 2, the encoder buffer 32 is considered to be
divided into a first buffer 321 to which the video blocks are applied and which is read at a constant
video bit rate, and a sector allocation buffer 322 which converts this constant bit stream into the
sector-sequential supply of sectors to the disc. That constant bit stream is denoted by the straigth line
Ce (t) in FIG. 4A. The slope of the line C; (1) is the average bit rate, 0.7 Mbit/sec in this example. As
long as the two curves ng (t) and ng (t) do not intersect the line ¢, (t), there is no encoder buffer
underflow.

In a corresponding manner, ng (t)-ng (t) represents the actual contents of the decoder buffer 52 of
FIG. 2. To prevent underflow of the decoder buffer 52, the curve n, (t) should not intersect the curve ng
(t). This condition is certainly met if, as already shown in FIG. 2, the decoder buffer 52 is considered to
be divided into a data rate equalization buffer 521 having a size of B1 to which the video sectors of the
disc are applied and which is read at the constant bit rate, and a second buffer 522 of the size B2
which converts this constant bit stream into video blocks. That constant bit stream is denoted by the
straight line cq (t) in FIG. 4A. The slope of the line ¢4 (t) corresponds to the average video bit rate of
0.7 Mbit/sec. As long as the two curves ng (t) and ng (t) do not intersect the line ¢4 (t),there is no
decoder buffer underflow.

The previously mentioned decoder delay parameter (T4 which indicates when the decoding
apparatus 5 of FIG. 2 can read a video block from the decoder buffer 52 of FIG. 2 after the first bit of
the video scene has been scanned (i.e. read from the disc), is now equal to Ty +T,g Shown in FIG. 4A.



Its value is completely determined by the encoding apparatus 3 of FIG. 2 and transmitted in the label
LBL (see FIG. 1E) of a corresponding video block.

The decoder delay parameter is determined as follows. The value of T4 +T,4 follows from the
consideration that T, +T +Tg +Tyg COrresponds to the delay of the video signal (from being read into
the encoder buffer 32 of FIG. 2 to being read out of decoder buffer 52 of FIG. 2) if the output of the
encoding apparatus 3 of FIG. 2 is directly coupled to the input of the decoding apparatus 5 of FIG. 2.
This delay is equal to the interval T shown in FIG. 4A and is dependent on the average video bit rate
which is S*75 sectors per second and the size B (=B1+B2) of the decoder buffer 52 of FIG. 2. More
particularly, it can be derived from FIG. 4A that [Figure] Here, S is fixed when writing the disc. As for
the decoder buffer size B, it holds that it may be a predetermined fixed value which is fixed in the
encoding apparatus 3 of FIG. 2 as well as in the decoding apparatus 5 of FIG. 2. The encoding
apparatus 3 may also be adapted to transmit the buffer size B to be reserved in the decoding
apparatus 5 as a further parameter. It is notably sensible to render the decoder buffer size B
dependent on S. The (encoder) delay (T.e +Tce), being the time between the encoding of a video
picture and its transmission, is determined by the encoding apparatus 3 itself. As already previously
stated, the insant when the first video block is transmitted may be determined by reaching a
predetermined degree of occupation of the encoder buffer 32.

The form of the transmitted decoder delay parameter may assume several formats. For example, it
is possible to transmit a value indicating at which degree of occupation of the decoder buffer 52 of
FIG. 2 the decoder 5 of FIG. 2 should start reading. This degree of occupation may be expressed in an
absolute value (number of bits) or in a relative value (fraction of the buffer size B). The decoder delay
parameter may also indicate the time delay in suitably chosen units with respect to the instant when
EL video block is written into the decoder buffer 52. Suitable units are, for example, (m)sec or the
number of clock periods of a predetermined clock signal. It has been found useful to have the decoder
delay parameter indicate the state of a counter at which the decoding of a video block should start The
counter is then regularly loaded with a reference value which is also transmitted. The counter is further
clocked by a predetermined clock signal. The transmitted reference value may form part of the service
word SW (see FIG. 1B). A suitable frequency of the clock signal is 90 kHz. This value is an integral
multiple of the picture frequencies 24 Hz, 25 Hz, 30 Hz and 29.97 Hz which are suitable for display.

Finally, it is to be noted that in the foregoing the decoder delay parameter is only described for one
signal, in this case a video signal. However, the decoder delay parameter also enables the
synchronous display of a plurality of signals. These may be, for example, a video signal and an
associated lipsynchronous audio signal. However, they may also be two vide signals multiplexed on
the compact disc, which signals may not only be displayed separately but, also if desired,
simultaneously. This is shown diagrammatically in FIG. 5 for two video signals A and B.

FIG. 5 shows a video block VA(n) and VB(n) of the two signals, in which n is the ordinal number of
the corresponding picture to be displayed. As is apparent from FIG. 5, the decoder delay parameters
Ta (n) and Tg (n) transmitted in the video block have such a value that the corresponding pictures A(n)
and B(n) are displayed simultaneously.



U.S. Patent Dec. 1, 1998 Sheet 1 of 4 5,844,867

FIG.1A
oy 0F
SYNISCTRR | SH FIG.1B
SCT FI6.1C
L Y, A7 L VA 7 iy A
DL L | o |\ A\ A | L7

viovz| [|vs ||| ve FIGAD

SOF |LBL FIGAE




U.S. Patent Dec. 1, 1998 Sheet 2 of 4 5,844,867

. b »<-ENGODER CONTROL CIRCUIT
= T SECTOR ALLOCATION BUFFER
l—"EFST F1 3
VB[ r—cr—f
v[i}p’—l— .-i Jr—-i-lL Jr- ~MULTIPLEXER
[ T L . S
Vi / 3'1 [ 77 p) & AS— :
ENCODER HRFSFTER ENCODER 0S —= |
BUFFER 4
|
DATA RATE . @ :
Eo i TON L |
ECODER '
55 BUFFER 52 ) 05 == :
[ ( I AS =] S PO
VB'[ = ¢ r—]ﬁl Ve -
Vit e— —i A—DENULTIPLEXER
L 'I T‘\
VIDEO DECODER mﬁ um gp 1 VIEO BLOCK DETECTOR
SBR[ Td 53
s FIG.2
DECODER CONTROL 54 B
CIRCUIT
VAln) | VB(n)
Tgln]
Taln)
Aln)
Bn)

FI16.5



Sheet 3 of 4

Dec. 1, 1998

U.S. Patent

(45

(1lu




U.S. Patent Dec. 1, 1998 Sheet 4 of 4 5,844,867

=T a —
~F e o -
_ w o o
= i‘ﬁ - (. (.
= >
7] =]
=
. Ly
:._:5" -
e
Lo
£l
= —
=
f==]
[
=1
1 -
I = -
|
I 1 ol
1 '1 al =
1 =
1 i +r |7
1 l- -
I a
I = e~
1
' 1 -
| -
. - . -
Patent Pub.Date | Inventor Assignee Title
US4215369  1980-07 lijima Nippon Electric D_|q|tal transmission system for television video
— Company, Ltd. signals
US4382299  1983-05 Dieterich RCA_ Disc record system employing signal
— Corporation |redundancy
US4472803 | 1984-09 |lijima Nippon Electric Digital transmitting system

Co., Ltd.


http://www.delphion.com/details?pn10=US04215369
http://www.delphion.com/details?pn10=US04215369
http://www.delphion.com/details?pn10=US04215369
http://www.delphion.com/details?pn10=US04382299
http://www.delphion.com/details?pn10=US04382299
http://www.delphion.com/details?pn10=US04382299
http://www.delphion.com/details?pn10=US04472803
http://www.delphion.com/details?pn10=US04472803

US4512006

UusS4680647

US4816928

US4985784

US5130816

US5606539

US5608697

1985-04

1987-07

1989-03

1991-01

1992-07

1997-02

1997-03

Murakami
et al.

Moriyama

Sasaki et
al.

Tsuboi et
al.

Yoshio

De Haan
et al.

De Haan
et al.

Tokyo Shibaura
Denki Kabushiki Optical type information read/write apparatus

Kaisha

Pioneer
Electronic
Corporation

Sony
Corporation

Hitachi, Ltd.

Pioneer
Electronic
Corporation

U.S. Philips
Corporation

U.S. Philips
Corporation

Method for recording and reproducing video
format signal

Apparatus for recording reproducing a still
image and corresponding audio information in
respective tracks on a disk with the audio
compressed on segments of a track

Image data transfer method and apparatus
therefor

Method and apparatus for recording and
reproducing information including plural
channel audio signals

Method and apparatus for encoding and
decoding an audio and/or video signal, and a
record carrier for use with such apparatus

Record carrier containing an audio and/or video
signal which has been encoded and includes a
decoder delay time parameter indicating a time
delay for one or more portions of the signal

US5844867 Family Legal Status Report - 34 members found

Codes shown:

Jump

Publication

US5844867

US5745641

US5740310

US5608697

US5606539

KR0245962B1

KR0239837B1

All | Positive | Negative

Title

Methods and apparatus for encoding and

Filed
1996-09-09

AppINo
US1996000707845

decoding an audio and/or video signal, and
a record carrier used therewith or produced

therefrom

Full-motion video disc with reference

1995-11-28 US1995000563799

information for slow-motion or freeze

playback

Method of maintaining display continuity

1994-06-28 US1994000269941

from a CD with slow-motion or freeze

capability

Record carrier containing an audio and/or

1996-03-18 US1996000616951

video signal which has been encoded and
includes a decoder delay time parameter
indicating a time delay for one or more
portions of the signal

Method and apparatus for encoding and

1994-08-31 US1994000299027

decoding an audio and/or video signal, and
a record carrier for use with such apparatus

METHOD OF TRANSMITTING A PICTURE 1991-06-03

KR1991000009152

SEQUENCE OF A FULL-MOTION VIDEO
SCENE AND MEDIUM FOR SAID
TRANSMISSION

METHOD AND APPARATUS FOR

1991-06-04 KR1991000009187

ENCODING AND DECODING AN AUDIO
AND/OR VIDEO SIGNAL, AND A RECORD

CARRIER
JP2002262242A2 TRANSMITTING MEDIUM
JP2002077794A2 METHOD FOR TRANSMITTING IMAGE

2001-12-20
2001-05-21

JP1991000387556
JP1991000151175

SEQUENCE OF ALL MOVEMENT VIDEO
SIGHTS AND ITS TRANSMISSION


http://www.delphion.com/details?pn10=US04512006
http://www.delphion.com/details?pn10=US04512006
http://www.delphion.com/details?pn10=US04680647
http://www.delphion.com/details?pn10=US04680647
http://www.delphion.com/details?pn10=US04680647
http://www.delphion.com/details?pn10=US04816928
http://www.delphion.com/details?pn10=US04816928
http://www.delphion.com/details?pn10=US04816928
http://www.delphion.com/details?pn10=US04816928
http://www.delphion.com/details?pn10=US04816928
http://www.delphion.com/details?pn10=US04985784
http://www.delphion.com/details?pn10=US04985784
http://www.delphion.com/details?pn10=US04985784
http://www.delphion.com/details?pn10=US05130816
http://www.delphion.com/details?pn10=US05130816
http://www.delphion.com/details?pn10=US05130816
http://www.delphion.com/details?pn10=US05130816
http://www.delphion.com/details?pn10=US05606539
http://www.delphion.com/details?pn10=US05606539
http://www.delphion.com/details?pn10=US05606539
http://www.delphion.com/details?pn10=US05606539
http://www.delphion.com/details?pn10=US05608697
http://www.delphion.com/details?pn10=US05608697
http://www.delphion.com/details?pn10=US05608697
http://www.delphion.com/details?pn10=US05608697
http://www.delphion.com/details?pn10=US05608697
http://www5.delphion.com/cgi-bin/download.cmd/US05844867__.fls?pn=US05844867__&actionind=pos&TYPE=DL&shlogid=sensortimecom&order_rn=12910685&product_rn=12624343&item=US05844867__.fls&nc=www2
http://www5.delphion.com/cgi-bin/download.cmd/US05844867__.fls?pn=US05844867__&actionind=neg&TYPE=DL&shlogid=sensortimecom&order_rn=12910685&product_rn=12624343&item=US05844867__.fls&nc=www2

MEDIUM

JP2001223988A2 ENCODED VOICE AND/OR VIDEO 2000-12-26
SIGNAL AND STORAGE MEDIUM FOR
STORING THEM
JP04233380A2 METHOD AND MEDIUM FOR 1991-06-04
TRANSMISSION OF PICTURE
SEQUENCE OF FULL MOVEMENT VIDEO
SCENE
JP04229464A2 METHOD OF TRANSMITTING 1991-06-04
VOICE/VIDEO SIGNAL
JP03392842B2 2001-12-20
JP03392834B2 2001-05-21
JP03280999B2 1991-06-04
JP03162110B2 1991-06-04
GB9012538A0
Status ES2109253T3 METODO DE TRANSMISION DE UNA 1991-06-03
SECUENCIA DE IMAGENES DE UNA
ESCENA DE VIDEO CON IMAGENES EN
MOVIMIENTO Y MEDIO PARA DICHA
TRANSMISION.
Status EP0460764B1 Method of transmitting a picture sequence  1991-06-03
of a full-motion video scene, and a medium
for said transmission
Status EP0460764A1 Method of transmitting a picture sequence  1991-06-03
of a full-motion video scene, and a medium
for said transmission
Status EP0460751B1 Method of transmitting audio and/or video ~ 1991-06-03
signals
Status EP0460751A3 Method of transmitting audio and/or video  1991-06-03
signals
Status EP0460751A2 Method of transmitting audio and/or video  1991-06-03
signals
DKO0460764T3 FREMGANGSMAADE TIL 1991-06-03
TRANSMITTERING AF EN
BILLEDSEKVENS | EN FULDT-LEVENDE
VIDEOSCENE, OG ET MEDIUM
FORDENNE TRANSMISSION
DK0460751T3 FREMGANGSMAADE TIL TRANSMISSION 1991-06-03

Status DE69127506T2

Status DE69127506C0

Status DE69127504T2
Status DE69127504C0
Status CA2335403C

Status CA2043670C

Status CA2043670AA

AF AUDIO- OG/ELLER VIDEOSIGNALER

VERFAHREN ZUM UEBERTRAGEN 1991-06-03
EINER BILDFOLGE EINER "BEWEGT-
BILD-VIDEO-SZENE" SOWIE EIN MEDIUM

ZU DIESER UEBERTRAGUNG

VERFAHREN ZUM UEBERTRAGEN 1991-06-03

EINER BILDFOLGE EINER "BEWEGT-
BILD-VIDEO-SZENE" SOWIE EIN MEDIUM
ZU DIESER UEBERTRAGUNG

VERFAHREN ZUM UEBERTRAGEN VON 1991-06-03
BILD- UND/ODER TONSIGNALEN

VERFAHREN ZUM UEBERTRAGEN VON 1991-06-03
BILD- UND/ODER TONSIGNALEN

OPTICAL READABLE DISC STORING
FULL-MOTION VIDEO SCENE

METHOD OF TRANSMITTING A PICTURE 1991-05-31
SEQUENCE OF A FULL-MOTION VIDEO

SCENE, AND A MEDIUM FOR SAID

TRANSMISSION

METHOD OF TRANSMITTING A PICTURE 1991-05-31

1991-05-31

JP1991000393982

JP1991000159489

JP1991000159490

JP2001000387556
JP2001000151175
JP1991000159489
JP1991000159490

ES1991000201373

EP1991000201373

EP1991000201373

EP1991000201337

EP1991000201337

EP1991000201337

DK1991091201373

DK1991091201337

DE1991069127506

DE1991069127506

DE1991069127504

DE1991069127504

CA1991002335403

CA1991002043670

CA1991002043670



Status AT0157830E

Status AT0157801E

ES2109253T3
Gazette date Code | Description (remarks) List all possible codes for ES
1998-01-16 |FG2A Definitive protection ( ES00460764 )

EP0460764B1
Gazette date| Code
2003-02-12 25 -

REG
2002-01-01 GB IF02 +
REG
1999-03-01 ES PC2A +
REG
1998-09-18 FR CD
1998-08-26 26N +
REG
1998-04-20 DK T3 +
1998-02-02 NLV1 -
REG
1998-01-16 ES EG2A
1997-12-19 ET +
1997-11-11 ITF +
1997-10-09 REF
1997-09-03 AK +
1997-09-03 REF
1995-01-18 17Q +
1992-08-05 17P +
1991-12-11 AK +

EP0460764A1
Gazette date| Code
2003-02-12 25 -

REG
2002-01-01 GB IF02 +

REG
1999-03-01 ES PC2A +

REG
1998-09-18 FR CD

SEQUENCE OF A FULL-MOTION VIDEO
SCENE, AND A MEDIUM FOR SAID
TRANSMISSION

VERFAHREN ZUM UEBERTRAGEN VON 1991-06-03 AT1991000201337
BILD- UND/ODER TONSIGNALEN

VERFAHREN ZUM UEBERTRAGEN
EINER BILDFOLGE EINER "BEWEGT-
BILD-VIDEO-SZENE" SOWIE EIN MEDIUM
ZU DIESER UEBERTRAGUNG

1991-06-03 AT1991000201373

Description (remarks) List all possible codes for EP
Lapsed in a contracting state (NL 1997-09-03 )

Reference to a national code
European patent in force as of 2002-01-01

Reference to a national code
Transfer granted

Reference to a national code
Change of name of nomination

No opposition filed

Reference to a national code
Translation of ep patent

NL: lapsed or annuled due to failure to fulfill the
requirements of art. 29p and 29m of the patents act;
no legal effect from

Reference to a national code
Definitive protection (ES ES02109253 )

FR: translation filed

IT: translation for a ep patent filed (New owner: ING. C.
GREGORJS.P.A.)

Corresponds to: ( DE69127506 1997-10-09)

Designated contracting states mentioned in a patent
specification: (AT BE DE DK ES FR GB IT NL SE)

Corresponds to: ( AT00157801 1997-09-15)
First examination report ( 1994-12-06 )
Request for examination filed ( 1992-06-10 )

Designated contracting states in an application with
search report: (AT BE DEDKES FR GB IT NL SE)

Description (remarks) List all possible codes for EP
Lapsed in a contracting state (NL 1997-09-03 )

Reference to a national code

European patent in force as of 2002-01-01
Reference to a national code

Transfer granted

Reference to a national code

Change of name of nomination



https://www2.delphion.com/help/legalcodes?cn2=ES
https://www2.delphion.com/help/legalcodes?cn2=EP
https://www2.delphion.com/help/legalcodes?cn2=EP

1998-08-26 26N +
REG
1998-04-20 DK T3 +
1998-02-02 NLV1 -
REG
1998-01-16 ES FG2A
1997-12-19 ET +
1997-11-11 ITF +
1997-10-09 REF
1997-09-03 AK +
1997-09-03 REF
1995-01-18 17Q +
1992-08-05 17P +
1991-12-11 AK +
EP0460764B1
Gazette date/ Code
REG
2002-01-01 GB IF02 +
2000-10-02 NLR2
2000-08-02 27C +
1998-10-01 NLR1 -
REG
1998-09-18 FR CD
1998-09-01 NLT1
1998-08-26 RAP4
1998-08-12 26 -
REG
1998-03-02 DK T3 +
1997-11-28 ET +
1997-11-11 ITF +
1997-10-09 REF
1997-09-03 AK +
1997-09-03 REF
1996-01-24 17Q +
1993-10-27 17P +
1993-03-17 AK +

No opposition filed

Reference to a national code
Translation of ep patent

NL: lapsed or annuled due to failure to fulfill the
requirements of art. 29p and 29m of the patents act;
no legal effect from

Reference to a national code
Definitive protection (ES ES02109253 )

FR: translation filed

IT: translation for a ep patent filed (New owner: ING. C.
GREGORJS.P.A.)

Corresponds to: ( DE69127506 1997-10-09)

Designated contracting states mentioned in a patent
specification: (AT BE DE DK ES FR GB IT NL SE)

Corresponds to: ( AT00157801 1997-09-15)
First examination report ( 1994-12-06 )
Request for examination filed ( 1992-06-10 )

Designated contracting states in an application with
search report: (AT BE DEDKES FR GBIT NL SE)

Description (remarks) List all possible codes for EP

Reference to a national code
European patent in force as of 2002-01-01

NL: decision of opposition
Termination of opposition procedure ( 2000-03-24 )

NL: opposition has been filed with the epo ( PACE
MICRO TECHNOLOGY PLC)

Reference to a national code
Change of name of nomination

NL: modifications of names registered in virtue of
documents presented to the patent office persuant to
art. 16 a, paragraph 1 (New owner: KONINKLIJKE
PHILIPS ELECTRONICS N.V.)

Patent owner change of hame (correction) (New owner:
KONINKLIJKE PHILIPS ELECTRONICS N.V.)

Opposition filed ( 1998-06-03 PACE MICRO
TECHNOLOGY PLC)

Reference to a national code
Translation of ep patent

FR: translation filed

IT: translation for a ep patent filed (New owner: ING. C.
GREGORJ S.P.A.)

Corresponds to: ( DE69127504 1997-10-09)

Designated contracting states mentioned in a patent
specification: (AT BE DE DK FR GB IT NL SE)

Corresponds to: ( AT00157830 1997-09-15)
First examination report ( 1995-12-08 )
Request for examination filed ( 1993-08-27 )

Designated contracting states in a search report: (AT
BE DE DKFR GB IT NL SE))



https://www2.delphion.com/help/legalcodes?cn2=EP

1991-12-11 AK +
EP0460751A3
Gazette date| Code
REG
2002-01-01 GB IF02 +
2000-10-02 NLR2
2000-08-02 27C +
1998-10-01 NLR1 -
REG
1998-09-18 FR CD
1998-09-01 NLT1
1998-08-26 RAP4
1998-08-12 26 -
REG
1998-03-02 DK T3 +
1997-11-28 ET +
1997-11-11 ITF +
1997-10-09 REF
1997-09-03 AK +
1997-09-03 REF
1996-01-24 17Q +
1993-10-27 17P +
1993-03-17 AK +
1991-12-11 AK +
EP0460751A2
Gazette date| Code
REG
2002-01-01 GB IF02 +
2000-10-02 NLR2
2000-08-02 27C +
1998-10-01 NLR1 -
REG
1998-09-18 FR CD
1998-09-01 NLT1
1998-08-26 RAP4

Designated contracting states in an application without
search report: (AT BE DE DK FR GB IT NL SE)

Description (remarks) List all possible codes for EP

Reference to a national code
European patent in force as of 2002-01-01

NL: decision of opposition
Termination of opposition procedure ( 2000-03-24 )

NL: opposition has been filed with the epo ( PACE
MICRO TECHNOLOGY PLC)

Reference to a national code
Change of name of nhomination

NL: modifications of names registered in virtue of
documents presented to the patent office persuant to
art. 16 a, paragraph 1 (New owner: KONINKLIJKE
PHILIPS ELECTRONICS N.V.)

Patent owner change of name (correction) (New owner:
KONINKLIJKE PHILIPS ELECTRONICS N.V.)

Opposition filed ( 1998-06-03 PACE MICRO
TECHNOLOGY PLC)

Reference to a national code
Translation of ep patent

FR: translation filed

IT: translation for a ep patent filed (New owner: ING. C.
GREGORJ S.P.A.)

Corresponds to: ( DE69127504 1997-10-09)

Designated contracting states mentioned in a patent
specification: (AT BE DE DK FR GB IT NL SE)

Corresponds to: ( AT00157830 1997-09-15)
First examination report ( 1995-12-08 )
Request for examination filed ( 1993-08-27 )

Designated contracting states in a search report: (AT
BE DE DKFR GB IT NL SE )

Designated contracting states in an application without
search report: (AT BE DE DK FR GB IT NL SE )

Description (remarks) List all possible codes for EP

Reference to a national code

European patent in force as of 2002-01-01

NL: decision of opposition

Termination of opposition procedure ( 2000-03-24 )
NL: opposition has been filed with the epo ( PACE
MICRO TECHNOLOGY PLC)

Reference to a national code

Change of name of nhomination

NL: modifications of names registered in virtue of
documents presented to the patent office persuant to
art. 16 a, paragraph 1 (New owner: KONINKLIJKE
PHILIPS ELECTRONICS N.V.)

Patent owner change of name (correction) (New owner:
KONINKLIJKE PHILIPS ELECTRONICS N.V.)



https://www2.delphion.com/help/legalcodes?cn2=EP
https://www2.delphion.com/help/legalcodes?cn2=EP

Opposition filed ( 1998-06-03 PACE MICRO

1998-08-12 26-  TECHNOLOGY PLC)

DE69127506T2
Gazette date| Code | Description (remarks) List all possible codes for DE

Change in the person/name/address of the patent owner
1999-12-16 | 8327 |(New owner: KONINKLIJKE PHILIPS ELECTRONICS N.V.,
EINDHOVEN, N)

1998-10-01 8364 +|No opposition during term of opposition

DE69127506C0
Gazette date Code = Description (remarks) List all possible codes for DE

Change in the person/name/address of the patent owner
1999-12-16 | 8327 |(New owner: KONINKLIJKE PHILIPS ELECTRONICS N.V.,
EINDHOVEN, N)

1998-10-01 |8364 + No opposition during term of opposition

DE69127504T2
Gazette date Code = Description (remarks) List all possible codes for DE

Change in the person/name/address of the patent owner
1999-12-16 | 8327 |(New owner: KONINKLIJKE PHILIPS ELECTRONICS N.V.,
EINDHOVEN, N)

1998-09-17 |8363 - Opposition against the patent

DE69127504C0
Gazette date| Code | Description (remarks) List all possible codes for DE

Change in the person/name/address of the patent owner
1999-12-16 | 8327 |(New owner: KONINKLIJKE PHILIPS ELECTRONICS N.V.,
EINDHOVEN, N)

1998-09-17 |8363 - Opposition against the patent

CA2335403C

Gazette date. Code | Description (remarks) List all possible codes for CA
2003-04-03 |EEER +|Examination request ( 2001-03-05 )

CA2043670C
Gazette date| Code = Description (remarks) List all possible codes for CA
2003-04-03 |EEER + Examination request ( 1998-05-29 )

CA2043670AA
Gazette date. Code | Description (remarks) List all possible codes for CA
2003-04-03 |EEER +|Examination request ( 1998-05-29 )

AT0157830E

Gazette date Code | Description (remarks) List all possible codes for AT
1998-03-15 |UEP + Publication of translation of european patent specification

AT0157830E
Gazette date Code = Description (remarks) List all possible codes for AT
1998-04-15 |UEP + Publication of translation of european patent specification



https://www2.delphion.com/help/legalcodes?cn2=DE
https://www2.delphion.com/help/legalcodes?cn2=DE
https://www2.delphion.com/help/legalcodes?cn2=DE
https://www2.delphion.com/help/legalcodes?cn2=DE
https://www2.delphion.com/help/legalcodes?cn2=CA
https://www2.delphion.com/help/legalcodes?cn2=CA
https://www2.delphion.com/help/legalcodes?cn2=CA
https://www2.delphion.com/help/legalcodes?cn2=AT
https://www2.delphion.com/help/legalcodes?cn2=AT

