
EP 0 309 280 B1 Description This invention relates to a video coder, and in
particular, though not exclusively, to a coder employing conditional
replenishment techniques whereby data representing changes in an image
between frames are 5  sent to update a stored image at a decoder. Transform
coding may also be employed, where typically each frame of an image to be
coded comprises an array of picture elements (pels) which are divided into
blocks of NxM pels. Each block of pels is transform coded, for instance by
applying a discrete cosine transform (DCT). In general, a block of NxM pels
will be transformed into an array of NxM coefficients. The resulting array
of coefficients is then 10 quantised by dividing each coefficient by a
variable quantisation factor. The quantised coefficients may be coded in
variable length code, for instance a Huffman code. Several variable length
codebooks may be available, in which case a decision about which is chosen
to be used for a particular coefficient is made depending on the statistics
of the coefficients. In such coding schemes, data is generated at an
irregular rate at the transmitter, and an output buffer 15 memory is
generally used to ensure that transmission takes place at a uniform data
rate. The fullness of the output buffer may be used to determine the
quantisation factor so that, when the buffer fills, the quantisation factor
is increased. Conversely, when the buffer empties, the quantisation factor
may be decreased. It is also common practice not to send coefficients
representing every block of every frame of the 20 image, but to send them
only for those blocks where changes have occurred, with respect to the
preceding corresponding block, that exceed a threshold. The threshold may
also be determined as a function of the output buffer memory's fullness.
Problems arise where overhead information is to be incorporated into the
data stream prior to variable length coding and transmission. 25
European patent application EP-A-0 180 345 published on 7th May 1986
discloses a method and apparatus for picture encoding in which a line
synchronisation signal, a coding mode signal and a length code signal are
multiplexed to provide a multiplex signal which is supplied to a buffer
memory where it undergoes speed matching thereafter to be outputted to a
transmission path. An article entitled "An Architecture for Hybrid Coding
of NTSC TV Signals" by Jalali and Rao IEEE 30 International Conference on
Communications, Denver, Colorado, 14th to 18th June 1981, vol 2 of 4, pages
22.4.1-22.4.5, IEEE New York US, discloses a DPCM encoder in which the
contents of block code buffers and coefficient code buffers are read to
provide the data for transmission. If the magnitude of any of the encoded
prediction errors in the coefficient code buffer is larger than a threshold
[err] then the coder block is considered active and a "1" is stored in a
block code buffer along with the location codes. The block code 35 is
transmitted before the transmission of the prediction errors. On the other
hand, if the magnitude of all the encoded coefficients in the coefficient
code buffer are smaller than [err] then a "0" is stored in the block code
buffer. In this case, the block code is transmitted and all the coefficient
words that belong to that block are disregarded. Since the encoding and
transmission cannot be performed simultaneously , two identical sets of
block code buffers and coefficient code buffers are provided. These buffers
operate in a ping-pong 40 fashion. An article titled "Commercialised
Interframe Codec for NTSC Colour Video Signals" by Mizui and Inamura, Japan
Telecommunications Review vol 21, no 2, April 1979, pages 109-117 discloses
a video coder in which a buffer memory is disposed between a generator of
video data signals and a variable length word coder. 45     According to
the present invention, there is provided a video coder comprising: a
controllable generating means for generating, from an input video signal,
data at a variable rate; a variable length coding means for encoding the
data using a variable length code as a series of coded words; and a buffer
between the generating means and the variable length coding means; 50
characterised in that the coder includes a calculating means for
calculating the total of the lengths of the coded words which will be
produced by the variable length coding means of the instantaneous contents
of the buffer, the generating means being controllable to vary the video
signal data rate in response to the total of the lengths calculated by the
calculating means. The invention will now be described by way of example
with reference to the following figures in which: 55    - Figure 1 is a
block diagram of the first stages of a video coder; - Figure 2 shows a
functional block diagram of a coder incorporating a preferred embodiment of
the invention; and 



- Figure 3 is a block diagram of a suitable decoder. 2    EP 0 309 280 B1
Figure 1 illustrates the front end of a video coder. Digital video input
signals are supplied via an input 1 and are differentially coded by
subtraction in a subtracter 2 of a predicted picture element value from the
actual picture element value received. The difference values are then coded
by a transform coder 3 in which NxM (eg 8 x 8) blocks of elements are
subjected to a transform, eg the discrete cosine transform 5 (DCT), to
produce a like number NxM of coefficients. The coefficients are quantised 4
and fed to an output 5. It is noted for future reference that the quantiser
4 may be arranged to output coefficients only up to the last non-zero
coefficient of a block; indeed, if the prediction error is zero or small
for a particular block, it may be that no coefficients will be output for
the block. Moreover it may vary the sequence of output in order to reduce
the number of coefficients encoded, eg in the manner described in our
co-pending 10  International patent application no. PCT/GB88/00519 and
European patent EP-A-0 301 712. The predictive coding is essentially
inter-frame, and the predictor essentially comprises a frame store 6.
However, in order to avoid errors at the receiver the transform coding and
quantisation are included (as is conventional) within the predictor loop
which thus includes an inverse quantiser 7, and inverse transform coder 8;
also a filter 9 - the items within the dotted lines in fig 1 form a local
decoder. is    In relation to the inverse quantiser 7, it is not of course
possible to recover information lost by quantisation; the inverse quantiser
is to be understood as reversing any non-linearity and any other reversible
coding functions carried out by the quantiser. The arrangement shown in
figure 1 is adaptive - ie the manner of coding is varied in dependence on
the picture content. This is illustrated as being carried out by a control
unit 10 which is assumed also to decide which blocks have a sufficiently
low difference from 20 the previous frame that they need not be encoded by
the quantiser at all. Possible variations are: - switching between
differential and absolute coding (control line 11) - variation of the
parameters of the filter (control line 12) - variation of the quantiser
characteristics; also variation of other coding functions which may be
incorporated in the quantiser, such as varying the sequence in which the
coefficients are transmitted 25      (control line 13). - the coder might
also incorporate motion compensation indicated generally by motion
compensation unit 14 and this again might be adaptive. For simplicity, the
inputs to the control unit 10 are not shown. A later part of the coder
includes a buffer to ensure a constant transmitted data rate despite the
irregular rate at which the data are generated, and the 30 buffer state is
communicated to the control unit (line 15) so that the average rate of
generation can be adjusted to prevent overflow or underflow of the buffer.
Additionally, the control unit 10 may have inputs connected to one or more
of the points marked * according to the function which it is to perform.
All these functions are known per se and will not, therefore be discussed
in detail. Clearly it is necessary for information indicating the type of
coding which has been used to be supplied to the receiver to which the 35
data is to be sent, and the front end section of figure 1 has outputs 16
for such overhead information. The overhead information (or block header)
to be transmitted for a block is assumed to comprise: Block position
-           calculated later 40             Mode (intra/interframe)  -
from control line 11 Filter data                   -           from control
line 12 Type of quantisation          -           from quantiser 4 45
Code indicating whether motional compensation is used Block motion Vector
-           from motion compensation unit 14 50             Coefficient
sequence           -           from quantiser 4 Also output is a signal CL
which indicates if no coefficients are being output for that block. In the
arrangement shown in figure 1, video signals are processed in real time. 55
A block of NxM picture elements gives rise to a block of NxM coefficients;
hence the instantaneous rate at which coefficients are generated is the
video picture element rate (eg 5.37 MHz) although the average rate of
generation (which is variable) will be lower due to non-transmission of (a)
data for unchanged blocks and (b) trailing zero-valued coefficients. 



3    EP 0 309 280 B1 It is assumed that the overhead information are
generated in blocks which correspond to blocks of the picture. The
possibility of also generating overhead blocks for a complete picture or
groups of blocks within a picture will be discussed later. It is assumed
that variable length coding is to be used for transmission of the
coefficients. The coder 5  needs to (i) carry out the variable length
coding (ii) assemble the coefficient and overhead information in a desired
sequence (iii) buffer the data, whose generation rate will vary due to the
factors discussed above, as well as the variable length coding, to
interface to a desired constant output data rate. 10    In principle it
would be possible to buffer the coefficients and overheads separately and
read them out at output clock rate; however, for any block, overheads may
be present without coefficients, or both may be absent, or (where picture
or group overheads are present) coefficients may be present without block
overheads. This, together with the variable length coding, makes buffer
fullness control a complex operation. Therefore the next stage of the
coder, as shown in figure 2, serves to assemble the coefficient data and 15
overheads. The coefficient data and overheads are written into respective
first-in, first-out (FIFO) stores 21, 22 at video rate. They are read out
selectively at an instantaneous rate which is higher by a sufficient margin
that the stores never overfill. Conveniently this may be made a multiple of
the coder output clock rate - which typically may be from 384 kbit/s to
1.544 or 2.048 Mbit/s - in the latter two cases a read rate of 6.144 or
6.176Mhz might be used. The lines connecting the elements in figure 2 are
marked with numerals 20  indicating the number of parallel data connections
in that link; in some instances where only one connection is made the
signal carried has been indicated. Coefficient data are received from the
output 5 of figure 1 (with a "last coefficient" flag appended to the last
coefficient of a block). Before entry of the data into the store, a VLC
select, or word identity, code is added to each coefficient by a VLC
insertion unit 23, according to the information provided by the 25
'quantisation class' output from figure 1. This identifies, for later use,
which one of a number of variable length code sets is to be used for
quantising the coefficient. The coefficient data and word identity codes
are written into the FIFO store 21 by a write control unit 24. Meanwhile,
the overhead data are assembled into a sequence by a precoder 25, along
with a block position code from a position calculator 26 (synchronised with
the operation of the front end of figure 1) and 30 word identity codes for
determining the VLC code set to be used. It forwards this to a write
control unit 27, along with the signal CL. Although not in principle
essential, the coder may provide for the coding of overhead information in
respect of a complete frame of the picture, or of a group of blocks.
Typically these may include some or all of the following, 35 viz:- a
picture header which occurs at the start of the picture; a group header
which precedes a group of blocks; and a block header, previously discussed.
The reason for this arrangement is that it may be possible to reduce the
overall quantity of data to be transmitted; for example, a single motion
vector or quantisation strategy may suffice for the whole picture, 40 or a
group of blocks; where an entire group of blocks does not require picture
information to be transmitted, a single header will suffice. Also, non
coding-related information concerning the picture may be inserted.
Typically the headers may include some or all of the following: Picture
header- 45 Start code Buffer state Picture number (a modulo n number (eg n
= 64) incremented by 1 for each successive picture) Type of picture
(split-screen, document etc) 50 Group Header Group position Mode
(intra/interframe) 



55 Filter data Type of quantisation Code indicating whether information for
the block is to follow Group motion vector 4    EP 0 309 280 B1 These are
assumed to be assembled in a header generator 28 and supplied to the write
control unit 27. At the start of each group of blocks the control unit 27
receives a 'group-of-blocks' header sequence. Also, at the start of each
picture the unit 27 receives a 'picture' header sequence. This occurs while
the FIFO 21 is filling up with the first block of coefficient data and the
coder 25 is calculating the first block's 5  overheads. The unit 27 stores
the picture overheads and group overheads in the FIFO 22, along with their
word identity codes (the word identity code indicates to the VLC coder
which particular overhead the word represents). At the beginning of the
next block, i.e. the second block of that group, the control unit 27
receives the data from the precoder 25 and then decides, according to
instructions within the data received from the 10 precoder 25 and the
'group-of-blocks' and 'picture' header sequences, which of the overheads
are to be transmitted and writes them to the FIFO 22, along with their
associated word identity codes. (eg motion vector information may be
omitted where the motion compensation code indicates that no motion vector
is required, or where the information is carried by 'group of blocks'
header). Following this, if the signal CL indicates that coefficient data
have been generated for the block, the unit 27 writes a unique SWITCH word
is to the FIFO 22, indicating that coefficient data is to be inserted at
that point in the data stream, and then writes an end-of-block code. There
are four possible combinations of coefficient data from FIFO 21 and block
overhead data from FIFO 22: (i) No overheads and no coefficient data; in
which case nothing is stored in either FIFO 21 or FIFO 22 for 20   that
block. (ii) Overheads plus coefficient data, in which case overhead data, a
SWITCH word and an end-of-block code are stored in FIFO 22, and coefficient
data are stored in FIFO 21. (iii) Overheads and no coefficient data, in
which case overhead data are stored in FIFO 22, but no SWITCH word,
end-of-block code or coefficient data are stored. 25    (iv) Coefficient
data and no overheads; this can occur when the picture or group header
contains sufficient information to characterise the block in question. In
this case coefficient data is stored in FIFO 21, and a SWITCH word and an
end-of-block code only are stored in FIFO 22. The overhead data are written
into the FIFO stores 21, 22 using video rate clock signals [err], read out
is effected using a higher rate clock signal [err] when a read command is
received from a control unit 29. 30     The object of the read control unit
29 is to read data from the two FIFO stores to intercalate the two types of
data into a desired sequence as follows. A picture header is followed by a
group of blocks header or another picture header. A group of blocks header
is followed by block overhead data or another group of blocks header. Block
overhead data is followed by a block of coefficients (in which case the
data contains the word 35 SWITCH) or by further overhead data (SWITCH
absent). A group of coefficients is followed by block overheads or by a
further group of coefficients. In order to achieve this, the control unit
29 contains a read pointer which can toggle between a first state, in which
it reads data from the FIFO store 22 and a second state in which it reads
data from the FIFO store 21. The pointer is represented for the purposes of
illustration by a flip-flop 291 which when reset (first 40 state) or set
(second state) enables the passage of a read command to the relevant store
via gate 292 or 293. Initially the unit is in the first state, and overhead
data are read out, and forwarded to a buffer 30 until the presence of a
SWITCH word - indicating that coefficient data is required for a block - is
recognised by a SWITCH word recogniser 294 with toggles the unit into the
second state. Thereupon coefficient data are 45 read from the store 21 to
the buffer 30. This continues until all the coefficients have been read out
and a 'last coefficient' flag is detected by a flag detector 295 which
returns the unit to the first state, whereupon further overhead data may be
read. The control unit 29 then continues in this way reading from the two
stores. If either store becomes empty, this is signalled to the control
unit which delays any read command 



to the store in question until the signal disappears. 50     Thus, when
overhead data are stored in FIFO 22 but no coefficient data are present in
respect of that block then no SWITCH word is stored by the write control
unit 27 or (hence) read by the control unit 29 and thus the latter
continuously reads two or more successive blocks of overhead data.
Conversely when a block of coefficients is stored in FIFO 21 but there is
no associated overhead data then a SWITCH word and an end-of-block code
will be written into FIFO 22 in respect of every such block of
coefficients. This 55 means that control unit 29 will react to each SWITCH
word and read a block of coefficients from FIFO 21. At the end of each
block, when the 'last coefficient 'flag is received, the control unit 29
will return to read FIFO 22 until the next SWITCH word is encountered. 5
EP 0 309 280 B1 The overhead and coefficient data have now been assembled
in to required sequence, albeit with gaps which occur when the FIFO stores
21, 22 become empty. Conventionally, conversion into variable length code
would be carried out next, followed by entry into the buffer 30 for
buffering into a continuous data stream for output, but buffering words of
variable length requires complex shifting and control arrangements, 5  for
storage and retrieval of words of different lengths using a store of fixed
word size. Therefore, in figure 2, the buffering is carried out first, by
the buffer 30 already referred to, which is followed by a variable length
coder 31 and parallel in serial out (PISO) resister 32. The data read from
FIFO stores 21, 22 are stored in the buffer 30 under control of the control
unit 29 (except for the SWITCH word, which is of no further use). Since a
constant bit rate is required at the output 10 of the PISO 32, the buffer
is not read at a constant rate; reading is controlled by a counter 33, as
will be explained below. It will be recalled that each coefficient (or item
of overhead information) is accompanied by a word identity code identifying
which set of variable length codes is to be used. The data and word
identity codes are supplied to the variable length coder 31 (which may be
simply a lookup table in the form of a read-only memory) which outputs the
coded data word to the register 32. They are supplied also to a 15 further
lookup table, length detector 34, which outputs the actual word length to
the counter 33, to determine the number of output clock pulses [err] to be
supplied to the register 32. The counter also serves, when the last clock
pulse has been sent to the register 32, to issue a read command for read
out of the next item of data (and its word identity code) from the buffer
30. In order to enable continuous transmission at the fixed data rate
determined by the PISO 32, it is 20  necessary to incorporate feedback to
the coder of figure 1 (and the quantiser 4 in particular), to adjust the
rate of generation of data. Conventionally this is done on the basis of the
state of fullness of an output buffer. Also, some decoders require
transmission of the transmitter buffer state to assist in synchronisation
operations at the decoder - as described in our European patent no. EP-A-0
103 380 and US patent no. US- A-4 562 466. In the present case, because the
variable length coder follows the buffer, the actual data 25 content of the
buffer is not directly related to the number of transmitted bits which that
content represents. Therefore it is necessary to determine what the buffer
content would be if it were in variable length coded form. This is achieved
as follows. Firstly, a length detector 35 (identical to the detector 34) is
connected to receive the data and word identity codes supplied to the
buffer input. The lengths that it produces are summed in an accumulator
arrangement consisting of an adder 36 and latch 37, giving a running total
of the 30  number of coded bits represented by the data entered into the
buffer. The instantaneous value of this total is stored in the buffer along
with the most recent item of data; when an item is read out, the total
associated with it now indicates the total number of output bits
represented by the data read out of the buffer. The difference between this
and the input total (formed in a subtractor 38) is the "theoretical" buffer
fullness which is communicated to the control unit 10 (via line 15 of 35
fig 1) and may also be sent to the FIFO write control unit 27 if buffer
state information is to be included in the transmitted overhead
information. As shown, only the 8 most significant bits of the total are
buffered and supplied to the subtractor; this gives a sufficient indication
to prevent buffer overflow/underflow assuming a suitable buffer size.
Returning to the FIFO store 21, the transform coefficients may be coded in
either one-dimensional or 40 two-dimensional variable length code. If
1-dimensional variable length coding is used then every coefficient of each
block, i.e. from the ' block start' to the last non-zero coefficient, is
written into the FIFO store 21. For each coefficient the word identity
code, generated within the select code insertion unit 23, is also written
into the FIFO 21 as explained earlier (this indicates to the VLC coder
which VLC code set to use for that 



coefficient). If 2-dimensional VLC is used then the unit 23 calculates, in
addition, the run length of zeros 45  before each non-zero coefficient, and
writes this into the FIFO 21 along with the magnitude of the coefficient as
a single word each time a non-zero coefficient is reached. Although the
coder described above may be used with a conventional decoder, the decoder
shown in Figure 3 mirrors certain of the techniques used in the coder.
Video data are received by a line interface unit 40 synchronous with a line
clock of 2.048 MHz (or 1.544 MHz). The data is processed and passed on to a
50 sync detector 41, together with indication of any line errors detected
by the line interface unit. The sync detector 41 continuously scans the
received data stream for a picture start code (PSC) indicating the start of
data for a new picture. If the code is incorrect, an error flag is set. The
combination of the PSC error flag and the line error flag is passed to a
clock generator unit 42. At the start of a new picture, the serial data is
received by a variable length decoder unit 43, and is 55 decoded from fixed
or variable length data into fixed length data and output in parallel form.
For each item of data, a word identity is generated by a sequencer 44. This
has a read-only memory 441 containing a sequence of stored words; a word
read out is fed back via a latch 442 (clocked by an output from the
variable length decoder - after each word has been decoded) to form the
address for the next word. The    EP 0 309 280 B1 memory is programmed so
that, following resetting to a base address by a picture start code, it
produces a sequence of word identity codes corresponding to the
transmission sequence described earlier. Where the sequence can vary, the
occurrence of words indicating the presence or absence of following
optional fields is recognised in a recogniser 443 which controls the input
to additional address lines of the memory 441 to 5  change the sequence. In
a similar fashion, detection of the beginning of the coefficient data
causes the sequencer to enter a loop in which the relevant word identity
repeatedly addresses itself, until the recognition of an end of block code
causes a further change of sequence. The word identity is passed (together
with a run length value for 2D variable length coded coefficients) to a
buffer interface 45. If different variable length code sets are used for
different parameters, the word identity labels can be used to 10 signal to
the VLC decoder 43 (via line 444) to select the appropriate code set. The
parallel output data from the variable length decoder, along with the word
identity codes, are resynchronised in a buffer interface 45 to a multiple
of the line clock, ie 6.176 MHz (or 6.144 Mhz for 1.544 Mbit/s line rate).
The data are then passed to a buffer unit 47 together with a buffer write
enable (BWE) signal 45. A further function of the buffer interface is to
extract the picture number referred to earlier. This is  number is passed
to a picture repeat control unit 46. The buffer unit 47 acts as a rate
convertor or elastic store which interfaces the incoming data which arrives
at a regular rate, but becomes irregular after VLC decoding, to the picture
related data which is used at a different irregular rate. A calculation of
the buffer fullness or buffer status is made in a calculator unit 48
identical to units 35 to 38 inclusive in Figure 2, and passed to the clock
generator unit 42. The latest picture 20 number read out of the buffer unit
47 is also extracted in this unit and passed to the picture repeat control
unit 47. The clock generator unit 42 generates a clock signal related to
the picture element rate (ie 5.37 Mhz) and picture related synchronisation
signals. The nominal clock frequency is generated as a default value and
always used if line or PSC errors have been detected. However, it may be
varied by the value of the 25  buffer status. Data are read out of the
buffer unit 47 under the control of a demultiplexer unit 49, signalled by a
buffer read enable (BRE) signal. The rate at which the data are extracted
from the buffer unit 47 is determined by the picture data content. At the
start of a 'picture' or 'group of blocks' sync signal from the clock
generator unit, the demultiplexer 49 reads data from the buffer unit. The
word identity of the data contents is checked 30  as they are read and,
once a picture start code is detected, further reads from the buffer unit
are inhibited until the next picture signal or group of blocks signal. The
input data are stored in first-in, first-out (FIFO) stores synchronised to
6.176 MHz (or 6.144 MHz) and readout of the FIFOs synchronised to a picture
element rate of nominally 5.37 Mhz. There is a FIFO store 490 for the
picture overheads, 491 for the coefficients, and 492 and 493 for the word
identities of the overheads and coefficients respectively. 35     A word
identity decoder 494 ascertains from the word identities read from the
buffer whether the associated data word is coefficient data or overheads,
and controls a demultiplexer 495 to direct it, and the associated word
identity, to the appropriate FIFO store. The output of the coefficient data
FIFO store 492 is reconstructed into blocks (496) with the aid of a word
identity decoder 497 and fed to the picture data input 



of the decoder proper, 50, which can be of identical construction to the
local decoder shown within the 40  broken line box in Figure 1. A further
word identity decoder 498 serves to distinguish from the output of the word
identity store 492, whether the output of the FIFO store 490 is a motion
vector, filter, quantiser index, class, etc, and direct it via a
demultiplexer 499 to the appropriate unit within the decoder 50. The
picture repeat control unit 46 checks that there are at least two picture
start codes in the buffer unit 47 ready for the demultiplexer 49 to process
a complete picture. If this condition is not maintained, the 45  picture
repeat control unit issues a picture repeat command to the demultiplexer,
instructing it to stop reading the buffer and wait for the next picture
sync signal before continuing its processing. The result is that the
reconstituted picture is not updated with new information and is
effectively repeated. Claims 50 1. A video coder comprising: a controllable
generating means for generating, from an input video signal, data at a
variable rate (1-29); a variable length coding means (31) for encoding the
data using a variable length code as a series of coded words; and a buffer
(30) between the generating means (1-29) and the variable length coding
means (31); characterised in that the coder includes a calculating means
(35-38) for calculating the total of the lengths of the coded words which
will be produced by the variable length coding means (31) from the 7    EP
0 309 280 B1 memory is programmed so that, following resetting to a base
address by a picture start code, it produces a sequence of word identity
codes corresponding to the transmission sequence described earlier. Where
the sequence can vary, the occurrence of words indicating the presence or
absence of following optional fields is recognised in a recogniser 443
which controls the input to additional address lines of the memory 441 to 5
change the sequence. In a similar fashion, detection of the beginning of
the coefficient data causes the sequencer to enter a loop in which the
relevant word identity repeatedly addresses itself, until the recognition
of an end of block code causes a further change of sequence. The word
identity is passed (together with a run length value for 2D variable length
coded coefficients) to a buffer interface 45. If different variable length
code sets are used for different parameters, the word identity labels can
be used to 10  signal to the VLC decoder 43 (via line 444) to select the
appropriate code set. The parallel output data from the variable length
decoder, along with the word identity codes, are resynchronised in a buffer
interface 45 to a multiple of the line clock, ie 6.176 MHz (or 6.144 Mhz
for 1.544 Mbit/s line rate). The data are then passed to a buffer unit 47
together with a buffer write enable (BWE) signal 45. A further function of
the buffer interface is to extract the picture number referred to earlier.
This 15  number is passed to a picture repeat control unit 46. The buffer
unit 47 acts as a rate convertor or elastic store which interfaces the
incoming data which arrives at a regular rate, but becomes irregular after
VLC decoding, to the picture related data which is used at a different
irregular rate. A calculation of the buffer fullness or buffer status is
made in a calculator unit 48 identical to units 35 to 38 inclusive in
Figure 2, and passed to the clock generator unit 42. The latest picture 20
number read out of the buffer unit 47 is also extracted in this unit and
passed to the picture repeat control unit 47. The clock generator unit 42
generates a clock signal related to the picture element rate (ie 5.37 Mhz)
and picture related synchronisation signals. The nominal clock frequency is
generated as a default value and always used if line or PSC errors have
been detected. However, it may be varied by the value of the 25  buffer
status. Data are read out of the buffer unit 47 under the control of a
demultiplexer unit 49, signalled by a buffer read enable (BRE) signal. The
rate at which the data are extracted from the buffer unit 47 is determined
by the picture data content. At the start of a 'picture' or 'group of
blocks' sync signal from the clock generator unit, the demultiplexer 49
reads data from the buffer unit. The word identity of the data contents is
checked 30  as they are read and, once a picture start code is detected,
further reads from the buffer unit are inhibited until the next picture
signal or group of blocks signal. The input data are stored in first-in,
first-out (FIFO) stores synchronised to 6.176 MHz (or 6.144 MHz) and
readout of the FIFOs synchronised to a picture element rate of nominally
5.37 Mhz. There is a FIFO store 490 for the picture overheads, 491 for the 



coefficients, and 492 and 493 for the word identities of the overheads and
coefficients respectively. 35     A word identity decoder 494 ascertains
from the word identities read from the buffer whether the associated data
word is coefficient data or overheads, and controls a demultiplexer 495 to
direct it, and the associated word identity, to the appropriate FIFO store.
The output of the coefficient data FIFO store 492 is reconstructed into
blocks (496) with the aid of a word identity decoder 497 and fed to the
picture data input of the decoder proper, 50, which can be of identical
construction to the local decoder shown within the 40  broken line box in
Figure 1. A further word identity decoder 498 serves to distinguish from
the output of the word identity store 492, whether the output of the FIFO
store 490 is a motion vector, filter, quantiser index, class, etc, and
direct it via a demultiplexer 499 to the appropriate unit within the
decoder 50. The picture repeat control unit 46 checks that there are at
least two picture start codes in the buffer unit 47 ready for the
demultiplexer 49 to process a complete picture. If this condition is not
maintained, the 45 picture repeat control unit issues a picture repeat
command to the demultiplexer, instructing it to stop reading the buffer and
wait for the next picture sync signal before continuing its processing. The
result is that the reconstituted picture is not updated with new
information and is effectively repeated. Claims 50 1. A video coder
comprising: a controllable generating means for generating, from an input
video signal, data at a variable rate (1-29); a variable length coding
means (31) for encoding the data using a variable length code as a series
55     of coded words; and a buffer (30) between the generating means
(1-29) and the variable length coding means (31); characterised in that the
coder includes a calculating means (35-38) for calculating the total of the
lengths of the coded words which will be produced by the variable length
coding means (31) from the    EP 0 309 280 B1 instantaneous contents of the
buffer (30), the generating means (1-29) being controllable to vary the
video signal data rate in response to the total of the lengths calculated
by the calculating means (35- 38). 5  2. A video coder according to claim 1
in which the calculating means (35-38) includes means (35) for determining,
for each item of data entered into the buffer (30), the length of the
corresponding coded word in accordance with the variable length code,
accumulator means (36) for accumulating the total of the lengths thus
determined, and subtraction means (38) for subtracting from this total the
total of the word lengths corresponding to the items of data which have
been read from the buffer (30). 10 3. A video coder according to claim 2
including a control means (29) arranged to store in the buffer (30), along
with an item of data, the said total of the lengths thus determined, and to
read out that total from the buffer (30) when the item of data is read out,
thereby providing the total to be subtracted to the subtractions means
(38). 15 4. A video coder as claimed in any preceding claim in which the
total of lengths thus determined is transmitted by the video coder as
overhead information. 5. A video coder as claimed in any preceding claim
and further comprising: 20        a first coding means (1-14) for
generating, for blocks of picture elements of an image to be coded, image
data indicative of the state of those elements; a second coding means (25)
for generating overhead data in respect of blocks and/or in respect of
groups of blocks of picture elements, the overhead data including
information as to the nature of coding employed by the first coding means
(1-14); 25        a first further buffer memory (21) for storing the image
data; a second further buffer memory (22) for storing the overhead data;
means for inserting flags into the first and second further buffer memories
(21, 22); and means for selectively reading data from either the first
further buffer (21) or the second further buffer memory (21) for writing
into the buffer (30), the reading means being responsive to the 30
occurrence of a flag in the further buffer memory (21, 22) being read to
cease reading from that memory (21, 22) and to commence reading from the
other memory (22, 21), such that a desired 



sequence of image and overhead data is obtained. PatentansprUche 35 1.
Video-Coder, welcher aufweist: eine steuerbare Erzeugungseinrichtung zum
Erzeugen ausgehend von einem Eingabe-Videosignal von Daten mit einer
variablen Rate (1 bis 29); eine Einrichtung (31) fOr
variables-LAngen-Codieren zum Codieren der Daten unter Verwendung eines 40
Codes variabler LAnge als eine Reihe codierter Wbrter; und einen Puffer
(30) zwischen der Erzeugungseinrichtung (1 bis 29) und der Einrichtung (31)
fOr variables- Langen-Codieren; dadurch gekennzeoichnot, daB der Coder eine
Berechnungseinrichtung (35 bis 38) enthAlt zum Berechnen der Gesamtllnge
der 45     codierten Wdrter, welche durch die Einrichtung (31) far
variables-LAngen-Codieren von dem momenta- nen Inhalt des Puffers (30)
erzeugt werden, wobei die Erzeugungseinrichtung (1 bis 29) steuerbar ist,
um die Videosignal-Datenrate in Antwort auf die Gesamtheit der LUngen zu
variieren, welche durch die Berechnungseinrichtung (35 bis 38) berechnet
werden. so  2. Video-Coder nach Anspruch 1, bei dem die
Berechnungseinrichtung (35 bis 38) Einrichtungen (35) beinhaltet, womit fOr
jeden Datenposten, welcher in den Puffer (30) eingegeben wird, die LAnge
des entsprechenden codierten Wortes bestimmt wird in Obereinstimmung mit
dem Code variabler Lange, eine AnhAufungseinrichtung (36) zum Anhiufen der
Gesamtheit der so bestimmten LIngen, und eine Subtraktionseinrichtung (38)
zum Subtrahieren von dieser Gesamtheit die Gesamtheit der Wortllngen, 55
welche den Datenposten entsprechen, welche von dem Puffer (30) gelesen
wurden. 3. Video-Coder nach Anspruch 2 einschlieflich einer
Steuerungseinrichtung (29), welche angeordnet ist, um in dem Puffer (30)
zusammen mit einem Datenposten die Gesamtheit der so bestimmten Lingen 8
Il~Elll    EP 0309280 B1 zu speichern, und diese Gesamtheit von dem Puffer
(30) auszulesen, wenn der Datenposten ausgele- sen wird, wobei der
Subtraktionsoinrichtung (38) die zu subtrahierende Gesamtheit
bereitgestellt wird. 4. Video-Coder nach einem der vorhergehenden
Ansprlche, bei dom die Gesamtheit der so bestimmten 5      Langen durch den
Video-Coder als Oberhang-Information Ubertragen wird. 5. Video-Coder nach
einem der vorhergehenden AnsprOche und weicher weiterhin aufweist: sine
erste Codiereinrichtung (1 bis 14), womit flr Blocke von Bildelementen
eines zu codierenden Bildes Bilddaten orzeugt werden, welche einen Hinweis
auf den Zustand jener Elemente geben; 10     sine zweite Codiereinrichtung
(25) zum Erzeugen von Oberhang-Daten im Hinblick auf Blocke und/oder im
Hinblick auf Gruppen von Bl6cken von Bildelementen, wobei die
Oberhang-Daten Information enthalten Uber die Eigenart des durch die erste
Codiereinrichtung (1 bis 14) verwendeten Codierens; einen ersten weiteren
Pufferspeicher (21) zum Speichern der Bilddaten; elnen zweiten weiteren
Pufferspeicher (22) zum Speichern der Oberhang-Daten; 15     eine
Einrichtung zum EinfUgen von Markierungen in den ersten und zweiten
weiteren Pufferspeicher (21, 22); und eine Einrichtung zum selektiven Lesen
von Daten von entweder dem ersten weiteren Puffer (21) oder dom zweiten
weiteren Pufferspeicher (21) zum Schreiben in den Puffer (30), wobei die
Leseeinrichtung auf das Auftreten einer Markierung in dem weiteren
Pufferspeicher (21, 22), der gerade gelesen wird, ,  20      antwortet, urn
das Lesen von diesem Speicher (21, 22) zu beenden und das Lesen von dem
anderen Speicher (22, 21) zu beginnen, so daB eine gewUnschte Sequenz von
Bild- und Oberhang-Daten erhalten wird. Revendications 25 1. Un codeur
video comprenant: un moyen gendrateur reglable afin d'engendrer a partir
d'un signal video d'entrde une donnee a une frequence variable (1 a 29); un
moyen codeur de longueur variable (31) afin d'encoder la donn6e en une
serie de mots cod6s 30     en utilisant un code a longueur variable; et un
tampon (30) entre le moyen generateur (1 a 29) et le moyen codeur a
longueur variable (31); 



caracteris4 en ce que le codeur inclut un moyen de calcul (35, 36) afin de
calculer le total des longueurs des mots codes qui seront produits par le
moyen codeur a longueur variable (31) a partir du contenu instantane du
tampon (30), le moyen gendrateur (1 a 29) 4tant r6glable de fagon & faire
varier 35     la frequence de donnee du signal video en reponse au total
des longueurs calcul6es par le moyen de calcul (35 a 38). 2. Un codeur
viddo selon la revendication 1 dans lequel le moyen de calcul (35 & 38)
inclut un moyen (35) permettant de determiner, pour chaque element de
donnee entre dans le tampon (30), la longueur 40     du mot code
correspondant selon le code de longueur variable, un moyen accumulateur
(36) permettant d'accumuler le total des longueurs ainsi determinees, et un
moyen soustracteur (38) permettant de soustraire de ce total le total des
longueurs de mots correspondant aux elements de donnde qui ont ete vus dans
le tampon (30). 45  3. Un codeur video selon la revendication 2 incluant un
moyen de r6glage (29) agence de manibre a memoriser dans le tampon (30), en
m~me temps qu'un element de donnee, ledit total des longueurs ainsi
determineos, et a lire ce total dans le tampon (30) lorsque l'6lement de
donnee est lu, en fournissant ainsi au moyen de soustraction (38) le total
a soustraire. 50  4. Un codeur video selon une revendication precedente
quelconque dans lequel le total des longueurs ainsi determineos est
transmis par le codeur viddo en tant qu'information supplementaire. 5. Un
codeur video selon une revendication precddente quelconque comprenant en
outre: un premier moyen codeur (1 & 14) pour engendrer, pour des blocs
d'elements de representation 55     d'une image a coder, une donnee d'image
indicative de l'dtat de ces elements; un deuxibme moyen codeur (25) pour
engendrer une donnee supplementaire concernant des blocs et/ou des groupes
de blocs d'dlements de representation, ia donnee supplementaire incluant
une information concernant la nature du codage employe par le premier moyen
codeur (1 a 14); 9                         1 I1!II111111111111111! ii 1111
EP 0 309 280 Bi une premibre autre memoire tampon (21) pour m6moriser la
donnee d'image; une deuxieme autre m6moire tampon (22) pour m6moriser la
donnee supplementaire; un moyen d'insertion de drapeaux dans la premibre et
la deuxieme autres memoires tampon (21, 22); et 5         un moyen de
lecture s6lective d'une donnee, soit dans la premibre autre memoire tampon
(21), soit dans la deuxieme autre m6moire tampon (22) pour dcrire dans le
tampon (30), le moyen de lecture etant sensible a l'apparition d'un drapeau
dans ladite autre memoire tampon (21, 22) en cours de lecture pour cesser
une lecture dans cette m6moire (21, 22) et commencer une lecture dans
l'autre memoire (22, 21), de sorte qu'une sequence souhaitee de donnee
d'image et de donn6e compl6men- 10    taire est obtenue. 15 20 25 30 35 40
45 50 55    


