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20 contains standard definition NTSC information broadcast on one
channel, while the other contains high definition information

broadcast on the other 6 MHz channel.

The high definition simulcast channel can be
25 implemented (in a standard 6 MHz channel) by using digital signal
processing including signal coding and data compression
techniques. In the process of coding digital high definition v1deo
v data for transmission, the video data may be compressed and
_ transmitted in a layered coded format. The layered format may
30 incorporate header data identifying data segments such that, upon
loss of data during transmission,a receiver can find an
appropriate re-entry point in the received data stream. Extra
protection against lost or corrupted data causing confusion or
disrupted service at the receiver can be provided by arranging
35 coded video data in transport blocks. The transport blocks include
additional header data identifying relatively small portions of the
video data. The header data advantageously may include pointers
which indicate data re-entry points wnhm respective transport
blocks. ' -



-2- The video data may be conpressed in a variety of ways, such as in MPEG "
format or a simlar format. MPEG is a standardi zed coding format being
‘establ i shed by the International 5 C)rgani zation for Standardi zation. The
standard is _desc.rl bed in the docunept "International Organization for
Standardi zation", SO I1EC DIS 11172, Coding.of Myving Pictures and = .
Associ at ed- Audlo for Dlgttal Storage Medi-a, Rev. Nov. 23, 1991, Wmch
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An exemplary HDTV stgnal processmg system whtch o

may be used advantageously in a simulcast context is descnbed in -

U.S. patent application Serial No. 650 329 of H.E.. White, filed .

_ February 4, 1991. In that system a televrsron stgnal mcludmg n

25 high definition image information is transrmtted _using two 32-

QAM (Quadrature - Amplltude Modulated) ‘carriers frequency e
multiplexed in a 6 MHz transmission band .One of the carriers R U
conveys high priority information, whtle the other carner conveys
(relatively lower) standard pnonty mformatlon The htgh pnonty E

30 information is the mformatton needed to create ‘a v1ewable image, -
albeit less than a perfect rmage, and is conveyed wrth s1gn1ficantly L
more power than the standard prtonty mformatlon, whtch is the
rematnmg mformauon : '

35 - . As discussed in the Acampora et al patent, a vrdeo
signal of the dual carrier, dual priority type descnbed in the
White patent application is mmally compressed in conformance
with an MPEG-like format. Thereafter, MPEG-type srgnal



s;gna?l of the dual carrier, dual priority type described in the Wite
patent application‘is initially conpressed in confornance with an MPEG |i ke

format. Thereafter, MPEG type signal -3- codewords are parsed into two
bitstreans in accordance with the rel at-3~e inportance of the respective .-
codeword types. The bitstreans of relatively greater “and | esser inportance -
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priority data word. . Sini.]ar e, st andar riori out put i.s oduced by
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bi t st r eam systtmocloclkt zhersby | eiminating tcleck estpp/start asyrcinonizatidn
standard prdiiﬁ“-%yig@ta word. The VLC bitstreamto be parsed and packed into
hi gh and stanéarJ priority data segnents is continuously applied to both
dat@_/;da%kers. 30 I n accordance with a feature of the invention, a

A data processing system according to the present
invention is included in a video signal coding system which
provides an output bitstream of high priority packed coded data,
and an output bitstream of standard priority packed coded data.

20 In an illustrated embodiment, the high priority output is produced
" by a high priority data packer responsive to a bitstream of
variable length codewords (VLCs), and to a data word indicating
the length of an associated high priority data word. Similarly, the -
standard priority output is produced by a standard priority data
25 packer which also is responsive to the VLC bitstream, and to a
data word indicating the length of an associated standard priority
data word. The VLC bitstream to be parsed and packed into high
s and standard priority data segments is continuously applied to
both data packers. '

30 _
In accordance with a feature of the invention, a

'LENGTH data word is associated with each variable length
codeword. The LENGTH word is separable into a SP LENGTH word
for indicating the length (number of bits) of an associated

35 standard priority VLC, and into a HP LENGTH word indicating the
length in bits of an associated high priority VLC. The standard
priority data packer responds to the SP LENGTH word and to the
VLC bitstream. The high priority data packer responds to the HP



LENGTH data word is associated with each variable |ength codeword. The
LENGTH word is separable into a SP LENGTH word for indicating the length
(nunber of bits) of an associated 3 5 standard priority VLC, and into a HP
LENGTH word indicating the Iength i-d-bits of an associ ated high priority
VLC. ‘The standard priority data packer responds to the SP LENGIH word and
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FIGURE 1 is a block diagram of prioritized data )
separation apparatus according to the prrnctples of the present
invention. : : '

. FIGURE 2 shows details of a portion of the apparatus of

_ ' FIGURE 3 is a block dtagram of an HDTV encodmg
25 system mcludmg apparatus accordrng to the mventlon

| FIGURES 4a and '4b -are -ptctonal'- -represeutattonsz of
sequences of image fields/frames of encoded video signals “helpful
in understanding the operation of the system shown in FIGURE 3.

_ FIGURE 5 is a pictorial- representation of datablock
generation developed - by compressron apparatus m the system of |
FIGURE 3. -

35 FIGURE 6 is a generalized picto’rial’" representatiuu of

the data format provided by the compressron apparatus in the o
system of FIGURE 3. | - o



FI-;-GURE S is apictorial representation of datablock generation devel oped by

conpressi on apparatus In the syStem of FIGURE 3. 35  FIGQURE 6 is
a general i zed pictorial representation of the data format provided by the
conpression apparatus in the system of - GURE 3. -5 - Data separation -

apparatus according tQ the pri.ngiples of the presgnt ‘invention, as shown in -
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vari abl e | ength codewords, e.g. corrpressor 310 in FIGURE 3. Using _
convent honal data pr hni ques each VL ner at. jAs bit
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low™Uni t hpparasusudebichn develdpsilie! vasiable Mength1éddewdrds, e.g.,
' compressor 310 in FIGURE 3. Using conventional data processing
techniques, as each VLC is generated its bit length is sensed and
coded in binary form as the LENGTH signal, and transmitted via a
20 6-bit parallel path coincident with the associated VLC. Signal H/S
~is a 1-bit High/Standard priority indicator which exhibits a logic
high during the occurrence of data in the VLC bitstream intended
to be conveyed on the high priority carrier for the duration of the
logic high. Conversely, a logic low for indicator H/S indicates the
25 occurrence of standard priority data in the VLC bitstream
intended to be conveyed on the standard priority carrier for the
duration of the logic low. : |

Unit 110 includes an input modulo 32 limiter 112 and

30 logic AND gates 114 and 116 arranged as shown. Each of gates
114 and 116 is a gate array for’ processing the parallel 6-bit
output signal from umnit 112, Unit 110 separates the successive
input LENGTH words into a standard priority word length
indicator (SP LENGTH) and into a high priority word length

35 indicator (HP LENGTH) in accordance with the logic state of
high/standard priority indicator H/S. Illustratively, when
indicator H/S exhibits a logic high (1) level during the occurrence
of high priority data words, the output of gate 116 exhibits a 6-bit



30 logic AND gates 114 and 116 arranged as shown. Each of gates 114 and .- -
116 is a gate array for processing the parallel 6-bit out put si gnal from
unit 112. Unit 110 separates the successive input LENGTH words into a
standard priority word length indicgtor (SP LENGTH) and into a high .
priority word length 35 indicator (HP LENGTH) in accordance wth the Ioglc
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codeword. Illustratrvely, an mput LENGTH word representmg .

number 34 appears as an output word representing number’ 2 o
The resulting codeword 1s packed with a length of “2”. ‘Albeit, thrs

20 is likely to be incorrect since length “34” is a- drsallowed length.
However, the ensumg error is recoverable, whlch may not be the )
case if an out of range length 1s present '

The separated high priority and standard pnonty
25 length indicators, HP LENGTH and SP LENGTH are applred to
control inpuis of respective high priority and standard pnonty
data packers 155 and 145, which provide a bltstream of packed | \J
VLC datawords at respecuve outputs. The data packers also B
receive the VLC bitstream concurrently When the H/S indicator
30 exhibits a logic high, high pnonty word length mdlcator HP
LENGTH is present coincident with the correspondmg VLC, and
standard priority word length indicator SP LENGTH exhrbrts a zero
value. Conversely, when the H/S indicator exlnbrts a logrc low, °
standard priority word length mdrcator SP LENGTH is present N B
35 coincident with- the corresponding VLC, and lugh pnorrty word
length indicator HP LENGTH exhibits a zero value The packed
data from units 145 and 155 may be grouped into transport
blocks each containing a prescribed number of data words



dat a backers 155 and 145, whi ch provide a bitstream of packed VLC dat awor ds
at respective outputs.” The data packers al so receive the VLC bitstream
concurrently. Wien the H S indicator 30 exhibits a logic high, high
priority word length indicator HP LENGHY+s present coincident with the
correspondi ng VLC, and standard pr| ority word |ength indicator SP LENGIH
exhibi ts a Pracsded by acdsensnantyheagder containing Anfermationytobits a | ogl c
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processing -%ﬁt ereisi ng vi deo data transport blocks with associated headers
is described in the aforenentioned Acanpora 5 et al. patent, and is

di scussed in part in connectign with FIGJRES 3-6 herein. The techni ue'of-
zeroing the standard pReof¢ehnigne of czexoing pthe stand mqmmpmd%nd
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pr| ority pr Oct?l%%'tngn ugg’d there,by avouil tﬁe difficulties associated
with start/stop clock synchronization. The zeroing process also
simplifies the operation of accumulators associated with data
20 packers 145 and 155, as will be discussed in connection with
FIGURE 2. For example, an accumulator associated with- standard
or high priority processing is caused to idle at the last
accumulated value when the associated standard or high priority
length word is zeroed (i.e., the last accumulated value is
25 incremented with a zero value continually while at idle). Such
manner of operation also eliminates clock control and

synchronization problems with respect to accumulator operation.

- FIGURE 2 shows additional details of data packers 145

30 and 155 in FIGURE 1. High priority data packer 155 includes a '
barrel shifter 256 and an accumulator 257, and standard priority
data packer 145 comprises a similarly arranged barrel shifter 246
and accumulator 247. Barrel shifters 256 and 246 receive the
parallel 32-bit variable length codeword bitstream concurrently

35 at a signal input, and receive output signals from accumulators
257 and 247 at respective address inputs. Accumulators 257 and
247 receive the HP LENGTH and SP LENGTH indicators



accunul ated val ue when the associ ated standard or high priority |ength word-
is zeroed (i.e., the last accunulated value is 25 increnented with a zero
'value continually while at idle). Such nmanner of operation also elimnates
clock control and synchronization p?Qb| enms with respect to accunul ataor
operation. FIGURE 2 shows additional details of data packers 145 30 and .
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posi t i ofh thé lehgtlpofmher VLC as indicated by HP LENGTH whxch camses
accumulator 257 to increment by the length of the VLC The
accumulator increment causes the barrel shlfter address to
20 increment the same amount, whereby the posmon of the pomtét o
is determined. This next clock “also causes barrel shifter 256 to "
pass the next VLC to the next posmon in the HP paeked data
bitstream. - :

25 . The VLC in' the paeked data’ bltstream remains
“unprotected”, i.e., it is subject to being overwntten, unnl the
pointer is caused to move as described above. - An mvahd VLC
condition will cause the pomter to remain static, i.e., in its last
position. This condition occurs when either the I-IP LENGTH or the

30 SP LENGTH indicators exhibit a zero value in the process of
separating high priority and low pnonty VLCs from the mput _
bitstream to. the respective packed data bltstreams Such zero |
values cause the associated accumulator to 1dle, whereby the
accumulator output does not increment, the barrel shifter address .

35 does not change, and the pointer does not move ‘Any VLC then
applied to the barrel shlfter is constdered to be mvahd and is
overwntten until a valid VLC appears. Since' zero length '



is determined. This next clock al so causes barrel shifter 256 to pass the
next VLC to the next position in the HP packed data bitstream 25

The VLC in the packed data bitstreamremains "unprotected”, i.e., it is

subj ect to béing overwitten, until the-Qeinter is caused to nove as
descrlbed above. An invalid VLC condition will cause the pointer to remain -
static, .i . corresponds tasnopwexistenae, there doneet valid o¥VE& swithed geroer the

HP LENGWH Qenlelth. 3 0 SP LENGIH indicators exhibit a zero value in the:.
process of separating high priority and low priority VLCs fromthe input
bitstreamto the respective packed data bitstreans. Such zero val ues cause
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C is again indicated by HP LENGTH. It may happen that a given
VLC is too large to fit into the space remaining in the unprotected
bit range of the barrel shifter. In such case a second (overflow)
20 barrel shifter arrangement can be used as known to process the
remnant of such large VLC, which remnant would be held and
protected at the beginning of the overflow barrel shifter.

An exemplary HDTV signal processing system which
25 may employ the present invention processes a two-to-one '
interlaced signal of 1050 lines at 59.94 frames per second. The
nominal active picture has 960 lines of 1440 pixels ecach with a
\_/  wide 16 x 9 aspect ratio. The signal is transmitted using two 32-
- QAM (quadrature amplitude modulated) carriers frequency
30 multiplexed in a 6 MHz transmigsion band. The nominal total bit

rate, including video, audio and auxiliary data, is 26-29 Mbps.

~ The .video signal is initially compressed in
| conformance with an MPEG-like format. Thereafter MPEG-type
35 signal codewords are parsed into two bit streams in accordance
with the relative importance of the respective codeword types.
The two bit streams are independently proCessed to apply error
correction overhead bits, and then QAM modulate respective



bit range: of the barrel shifter. In such case a second (overflow) 20 o
barrel shifter arrangement can be used as known to process the remant of
such large VLC, which remant would be held and protected at the beginning

of the overflow barrel shifter. Anj@xenplary HDTV signal processing system
whi ch 25 may enpl oy the present invention processes a two-to-one interlaced: -
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A sequence of image. fields/frames shown in - L
20 FIGURE 4A is applied to circuitry 305 which reorders the - D
fields/frames according to FIGURE 4B. "The reordered sequence is
applied to a compressor 310 ‘which generates a compressed
sequence of frames that are coded accordmg to an MPEG-like
format. This format. is hlerarchrcal and is ﬂlustrated in
25 abbreviated form in FIGURE 6. h
'l‘he MPEG hlerarchrcal format mcludes a plurahty of
layers each with respective - header mformatron Nonnnally each =
~ header includes a: start code, data related to- the respective layer
30 and provision for adding header extensrons Much of the header
information (as indicated in- the ‘referenced MPEG document) is
required for synchronrzatron purposes in an MPBG systems
environment. For purposes of provrdrng a compressed v1deo
signal for a digital HDTV simulcast system, only descnptrve o
35 header mformatron is required. The respective-layers of - the e !
coded video signal are illustrated pictorially in FIGURE 5. | |



A sequence of image fields/frames shown in 20 FIGURE 4A is applied to
circuitry 305 whith reorders the fields/franmes according to FI GURE 4B. The
. reordered sequence is applied to a conpressor 310 which generates a
conpressed sequence of frames that ar-d koded according to an MPEG |ike -

- format. This format is hierarchical and is illustrated in 25 abbrew ated -
formin FI GURE 6. TIWhepEeferdng: toithel MBEGiken sigrals producedi byy of
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an i nmage. Cc g
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conpdriat Sanratddcfmm the rourrent, frameoand ilg Wﬁenerat ed from
the~curregg Bt;ﬁl & and Rfcet RS Gifipent Ifﬁﬁnboth before and af ter
the current ra e coded output signal of the present system S

The coded output signal of the pres_ent system is
segmented in groups of fields/frames, or groups of pictures (GOP)
20 illustrated by the row of boxes L1 (FIGURE 6). Each GOP (L2)
includes a header followed by segments of picture data. The GOP
header includes data related to the horizontal and vertical picture
size, the aspect ratio, the field/frame rate, the bit rate, etc.

25 ‘The picture data (L3) corresponding to respective
picture fields/frames includes a picture header followed by slice
. data (L4). The picture header includes a field/frame number and
\ a picture code type. Each slice (L4) includes a slice header
~ followed by a plurality of blocks of data MBi. The slice header
30 includes a group number and a quantization parameter.

Each block MBi (L5) represents a macroblock and
includes a header followed by motion vectors and coded
coefficients. The MBi headers include a macroblock address, a

35 macroblock type and a quantization.parameter. The coded
coefficients are -illustrated in layer L6. Each macroblock includes
6 blocks, including four luminance blocks, one U chrominance
block and one V chrominance block. See FIGURE 5. A block



segnented in groups of fiel ds/frarres or groups of pictures (GCP) 20 T
illustrated by the row of boxes L1 (FI GURE 6). Each GOP (L2) includes a

header foll owed by segnents of picture data. The GOP header includes data
related to the horizontal and vertical picture size, the aspect ratio, the . _:
field/ frame rate, the bit rate, etc-125 - The picture data (L3). -
correspondi ng to respective picture fields/frames ingcl udes_a pi cture header
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The amount of data prov1ded by compressor 310 is

20 determmed by rate control element 318. As is. “well known,
compressed vrdco data occurs at vanable rates, and data is
desirably transmitted at a constant rate equlvalent to the channel :
capacity, to realize efficient use of the channel. Rate buffers 313
and 314 perform the vanable to ‘constant data rate translation. It

25 is also known to adjust ‘the amount of data- provrded by the
compressor in - accordance ‘with the level of occupancy of the
buffers. Thus the buffers 313 and 314 mclude cn'cmtry t0 S W/
indicate theu' respectwe level of _occupancy.. These mdrcatlons are |
applied to rate controller 318 to adjust the average data rate

30 provided by compressor 310. . The adJustment is typlcally
accomplished by adjusting the quantlzatlon applied to the DCT _
coefficients. Quanuzatron levels may be dlfferent for the drfferent L
types of frame compressron.

35 ' Compressed vxdco data hlerarchrcally formatted as
indicated in FIGURE 6 1s coupled to a pnonty select element 311,
which includes means (e g., unit 110 in FIGURE 1) for parsing the
coded data between a high priority channel HP and a standard .



each ‘successively occurring block of data. The anount of data provided by

conpressor 310 is 20 ‘determ ned by rate control elenent 318. As is well

known, conpressed video data occurs at variable rates, and data is

.desirably-transmitted at a constant rate equivalent to the channel -

capacityy to realize efficient use of -d8e channel . "Rate buffers 313 and 314 -
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whi ch y)ulﬁcﬁ]ﬁﬁg}t he greatest degradation in reproduced i mages. Stated
conve} el y, ' he | east data needed to create an inage, albeit |ess

than a perfect 5 image. Standard priority information is the remaining
I nformati on. The hi riQfl tie i tddeRC bt ad [y all of
t he header i nfornmat ?glﬁgi%ﬁduyefdtﬁl% S(}ioﬁdetraeir‘#qlﬁ;?e'?g&?%ﬂ cal "Tevel s plus
the DC cocARproximatelys lede rAtihe: transpost prosesser puxiliary odatahds AC
-coeffici enjdded tbNethe &% ity €bo! REfSmilted L' 'ﬁlislaﬂxﬁiﬁyREi%@al Eﬁg ratio of
HPfang SP.daL'? at . the tfanpsmtter Jis apBrom tely 1.4. ﬁh!?mhe t ransport
or otk Sor i86kde Aigital andio’ ndoteletext dats 08 exdmple; , TheaveTage Thi s
auxi | i ary mngunt ofathe auxiliary data included in the HP channel is
calculated and compared to the expected statistical average of the
compressed video information. From this the ratio of high and
standard priority compressed video information is calculated.
20 Priority select unit 311 parses the data provided by compressor

310 according to this ratio.’

The HP and SP compressed video data are coupled to a
transport processor 312, which may include apparatus such as
25 shown in FIGURE 2. Transport processor 312 (a) segments the
HP and SP data streams into transport blocks, (b) performs a
parity or cyclic redundancy check on each transport block and
appends the appropriate parity check bits thereto, and (c)
multiplexes the auxiliary data with the HP or SP video data. The
30 parity check bits are utilized by the receiver for isolating errors in
conjunction with synchrdnizing"header information and for a
providing error concealment in the event of uncorrectable bit
errors in the received data. Each transport block includes a
header including information indicative of the type of information
35 included in the block, e.g., video audio and pointers to the starting
points of contiguous like data.
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amount of the auxiliary data included in the HP channel is’cal cul ated and
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r ecel v Th%ﬂéﬁfﬂl?r HP cinfogmation, is wansmitted Jna a; paRoOWessi on nmodem 317,
wher ei Bandwid#, it is much less prone to corruptxon by. the transmission . -

channel. The HP camer 1s located in the portlon of the frequency
spectrum of an, e. .- NTSC TV, transmission. channel normally

20 occupied by the vesuglal sideband of a standard NTSC TV signal.”
This portion of the signal channel is normally s1gmficantly
attenuated by the Nyqulst filters of standard receivers and thus
HDTV signals with this transmrssron format will not introduce
cochannel 1nterference

25 _ e
At a recerver decoder (not shown) the transrmtted .
signal is detected by a modem. which provrdes two- signals . : w
corresponding to the HP and SP channel s1gnals These two srgnals '
are applied to respective REED SOLOMON error correcting
30 decoders. Error corrected sngnals are coupled ‘to rate buffers
which may receive data at the flxed ehannel vanable rate. and
output data at a vanable rate accordmg to the requlrements of
subsequent decompresslon circuitry. The variable rate HP and -SP
data are applied to a transport processor which performs the.
35 inverse of the operation performed by processor 312 at the -
encoder. - It also performs a degree of error detectlon responswe
to the parity check bits included in the respective transport
blocks. The transport processor provides separated auxiliary data,



channél data quadrature anplitude nodulates a first carrier and the SP
channel data quadrature anplitude nodul ates a second 15 carrier displaced
fromthe first carrier by approximtely 2.88 MHz. Since the HP information

is transmitted in a narrower bandwi dth;18t is nuch | ess prone to corrupti.on
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vari abl e r aentiered dlh. tpatemt Sk8.380ent s of subsequent deconpression
circuitry. The variable rate HP and SP data are applied to a transport
processor which perforns the 35 1inverse of the operation perforned by
processor 312 at the encoder. It also perforns a degree of ‘error detection
responsive to the parity check bits included in the respective transport

bl ocks. The transport processor provides separated auxiliary data, HP
data, SP data and an error signal. The latter three signals are coupled to
a priority desel ect processor which reformats the HP and SP data into an
hi erarchically | ayered signal which is applied to a deconpressor which
perforns the inverse function of the 5 conpressor at the encoder.
Addiiti onal details of apparatus which nay be used for conpressor 310,
pri&r(ty sel ector 311 and transport processor 312 of FIGURE 3 are found in
previously nmentioned U S. patent 5, 168, 356.
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-16 CLAI (/S In a video signal processing system for proce55| ng a s
bitstream containing first priority variable | ength codetwords and second
priority variable | ength codewords, apparatus conprising: a first processar
for formng first priority vari.abuﬁ.S | engt h codewords into data packets,
said first processor having a data input, a control .input for receiving a
firstCLAIMS: i ndi cator indicative of the bit length of an associ at ed aHrst
priority variable Iength codeword, and a packed data-output; asecon :
processor for formng second priority 10 vari abl e Iength codewords’ |nto
data packets, shi dlneeomlqor stgltadopromsmg System forpprocessingtaol i nput

O MRQARD ort gkﬁ%tgn YaBlabIBNERY Sl BRI dnd cnoth of an

assocl at ed seg o a, packed data -
out putecoRdd PESOT“Y PVariablé leagsh scp PWéHdﬁi | SRPATATNS LCOBDIEMRE: cont i nuousl y

to said data m@ufﬁstof r§a¢§§‘jf| foi mﬁuﬁgcgﬁdt ppﬁgﬁgyovanablé hat said second
i _

i °C§§§§hsecq<§e"¥ﬁ€ds23'e§%réaéa PAGRPts) (Fid; HsBt AHOBESRAIHAII0E, Band sard

f| rstdamouqanpra atomtrok dnput fos areteiving raezfmsﬁoledgeh mﬂldamrcond prgcessgr |
ewor ds.

> adnaiade Jr oBEPRR°Fedin, OF, B °aRchay HsE DAGAN PREBIS Y GPCaior S

exhl Hengthn e@dewoed,uendihenpacked data)rﬂlttputéarl able | engt h codewords are '

present for 25 gDEQLARE H;ﬁacéy r foriin@ 3686AQ" priviitysal d first 1ength-

oV

@%;mlgﬁé&éﬁmemrdsr 6%& ar%g S;glg%ﬁsd éﬂliao:ﬁﬁgﬁ?&ceggos lgngfé\gpar at us
accorghorgsicr Having ‘a ddia’ fip t?*(h control mput For drédeivingdraocessor idles at
its |ast prat n E e when X l#erlthln cator exhibits a zero
val ués“con hsg%%ﬁ& 6%@5? |8 e tb gL Of, A1 o1 ng state .
assoclated second pnonty variable length codeword, and a packed W
data output; and |
15 means for coupling said bitstream contmuously to sald
data inputs of said first and second processors so that said second
processor receives sa1d bitstream when said first processor is
operative in response to the presence of said ﬁrst priority -
codewords, and said first processor also receives said bitstream
20 when said second processor is operative in response to the o
presence of said second priority codewords.

2. Apparatus according to claim 1, wherein
said second length indicator exhibits a zero value
when first priority variable length codewords are presemt for -
25 processing by said first processor; and : ' bt
said first length indicator exhibits a zero value when
second priority variable length codewords are present for
processing by said second processor.

3. Apparatus according to claim 2, wherem
30 said first processor idles at its last operating state
when said first length indicator exhibits a zero value;. and_
said second processor idles at its last operating state
when said second length indicator exhibits a zero value.



when $ai d second | ength indicator exhibits a zero val ue. -17- 4.

Appar atus according to'claiml, wherein said variable |length codewords are
in conformance with MPEG standards. 5. Apparatus according to claim1l and
further 5 conprising neans for nodul ating first and second frequency

mul ti pl exed carriers, situated at respeg .}ve tel evi si on signal. baseband

vi deo LrequenC|es in a standard. tel evi Sion channel, ‘with data received from
said packed 10 data outputs of said first and second processors,

respectively. 6. Appa rgat u?\ﬁﬂﬁ'&f thcéfq%ﬁ#atc;”élalﬂ”?r ehhepém of séi d first

and second processors _conpri-ses: means haV|n a data input
for receiving 15 said sandsvagabh:dnnath] WWW%I%TQ éﬂglcﬁn(f@mms an
addr ess | NPWitRNMPRGOWeRkdardgand accunul ator means having an input for.
receiving a l'ength rndicator Indicative of the bit | ength of an associ ated
vari able length codeword, and an output coupled to said address 20 input of

said data shifting neags. Appatensy atoerdingotali ¢lgimo iclandmfeirtherer ei n sai d
data shifter neans.is a barrel shifter. -18 - 8. In a video signal

processihg SPMBHSIBE processing a bitstream containing first priority
vari abl e I engt h codemmehmsxrtb:sawmmmtlmlfyrs‘araadl seicomngt [ExeaRencyls,

appar at us cgﬁgé_é mé*rl}g“’.—‘flt%é%ﬁepéo t&@r oi.g)s?gcftilg,gt ﬁérl%iiéi’oﬂa“ abl e

5 | engt h n a pac ets, sal firs processor aving a data
input for r&dgnalngaseband reidearfregquencieos inpat stgndard

television channel, with data received from said packed
10 data outputs of said first and second processors,
respectively.

6. Apparatus according to claim 1, wherein each of
said first and second processors comprises:
data shifting means having a data input for receiving
15 said bitstream containing variable length codewords, an address
input and an output; and
accumulator means having ‘an input “for recelvmg a
length indicator indicative of the bit length of an associated _
variable length codeword, and an output coupled to said address
20 input of said data shifting means. )

7. Apparatus according to claim 6, wherein
said data shifter means is a barrel shifter.



receiving a first length indicator indicative of the bit length of an
associated first priority variable | ength codeword, and a packed data
out put; and 10 a second processor for f or ni ng second priority

#

vari abl e I ength codewords into ddt#§- packets, said second. processor having a

data i nput for receiving said bitstream a control input for receiving.a
second | engt h Bndilmamowideulisignaly protessing bsystesm fon plfoeessmgscam at egr

onor B aceaft qoifi mﬁ#‘ ﬁ?ﬁ%ﬁrveéﬁﬁ%“qsﬂgtﬁeﬁgﬁeﬁég .2 o

fi r sseqond eprority o vi sds,ngppmmswwmpasmgecond
processor S oge ﬁ'ﬁi ‘iﬁ'obesiﬁs%i’sfoﬁﬁlﬁ ?ﬁte Sod)e ; esecond priority
n

code dicatorexhibits a zero

3t prio
Sal uﬁ)%ﬁ €98§Wﬁ§d%dm°s@%@nd’aﬁ§§§%s | (first Brogasser haying drating state
whendagd dnput %rpfeaeeeﬁ@" saidomseeanf; ancbﬁ&mnﬁ@nwféhe presence of said

substesbiTing o SE8F dPaet dndiesta¥ Jndictlivg, of, Ther BIC J6e®) SEn8h o comanyi ng
dr anasspciated first pnonty vanable length codeword and a packed
data output; and - _
10 a second processor for forrmng second pnority '
~ variable length codewords into data packets said" second |
processor having a  data input for recewmg sard brtStream, a
control input for receiving a second length mdrcator mdlcatlve of |
the bit length of an associated second priority vanable length |

15 codeword, and a packed data output; wherein | N\

said first length indicator exh1b1ts a zero value for
causing said first processor to exhibit an idle operating state when
said second processor is operative in response to- the presence of
said second priority codewords; and ' : .

20 said second length indicator exhlbrts a zero .value for
causing said second processor to ‘exhibit an idle operating. state
when said first proeessor is operative in response to the presence _
of said first pnonty codewords. - S '

9. A video s:Lgnal processing system
25 substantially as hereinbefore described w1th reference to

the accompanylng drawings. ' L ' , \J



