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Herein disclosed is a nethod and apparatus for providing a ¢lock signal at
a signal deconpression apparatus, whileh clock signal is substantially
frequency | ocked to a clock signal at a encodi ng apparatus. Conpressed

vi deo signal generSYNOHRONIZAEIONSABRR ADNGEMENTAYOIbex ate on several
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asynchroni zati on. For exanhp conpressron apparatus wll be
synchroni zed, at least in part to the vertical frame rate of the source

video signal, and itHaRYin dikeRska i§§1”ﬁl*é”tl?§%%lﬁﬁdéﬁpatraﬁlscﬂhor subcarrier.
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mu tlplexe% with packets from other video or data sources. The

packetizing and multiplexing may or may not be done in a

mutually synchronous fashion, which may or may not be

synchronous with the compression operation. The transport

packets (whether multiplexed or not) may thereafter be supplied

to a modem for transmission of the data. The modem may or may

not operate synchronously with the prior mentioned systems.

' - At the receiver of a fully multiplexed transmitted

compressed signal, it is usually necessary that the various

subsystems operate synchronously with their inverse function

counterpart elements at the encoding end of the system.

Synchronous operation in this case, in general, may mean that the

respective subsystems operate extremely close to the same

frequencies as their counterpart subsystems. For example, the

decompressor should provide video signal at the same frame rate

as provided by the video signal source at the compressor, and

synchronized with associated audio. Synchronization of the

video/audio decompression portion of the system may be

accomplished by inserting, at the encoder, presentation time

stamps within the compressed video/audio signals, that indicate

the relative times of production/reproduction of respective

segments of signal. Such presentation time references, PTR's, may

be used to compare the timing of associated audio and video




acconplished by inserting, at the encoder, presentation ti h W t hin
the conpressed video/audio signals, that indicate the relative tines of
production/reproduction of respective-2-segnents of signal. Such
presentation tinme references, PTR's, may .be used to conpare the timng of
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: - comprising: providing a compressed video signal; generating a

time stamp related to a system clock signal; providing a further

time stamp; forming auxiliary information including first and

second data fields provisionally containing said time stamp and a

further time stamp, respectively; providing first and second flags

indicating the presence or absence of said time stamp and said

further time stamp in said first and second data fields, respectively;

and forming packets respectively including headers and payloads,

wherein said headers identify at least in part the contents of said

packets and one of said payloads include a segment of compressed

video signal and ones of said payloads include said auxiliary

information.

Herein disclosed is a system and apparatus for

| inserting differential time codes or count values in a compressed

video signal for establishing synchronization of an intermediate

layer of signal such as the transport or multiplex layer of a multi-

layered compressed video signal. At the encoding end of the

system a modulo K counter may be clocked responsive to a

system clock, and selected ones of count values provided by the

counter may be embedded in the signal at the transport layer

according to a predetermined schedule. Provision may be made to




Herein disclosed is a system and apparatus for inserting gﬁ%%%ﬁ%ﬂ&ial tinme
codes or count values in a conpressed video signal for establishing
synchroni zation of an internediate I-d3yer of signal such as the transport
or nultiplex layer of a nulti- |ayered conpressed video signal. At the
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FIGURE 1 is a block diagram of a compressed video
encoding/decoding system incorporating clock recovery apparatus
embodying the present invention.
FIGURE 2 is a block diagram of signal multiplexing
apparatus useful in representing the development of multiplexed
data from different sources.
FIGURES 3 and 5 are block diagrams of alternative
- embodiments of clock recovery apparatus for use with
transmitted compressed video data.
FIGURE 4 is a block diagram of signal multiplexing
apparatus including a system for augmenting timing references
included within the multiplexed signal.
FIGURES 6 and 7 are pictorial diagrams of a transport
block and an auxiliary signal transport block.
FIGURE 8 is a flow chart of the operation of the
transport processor of FIGURE 2.
FIGURE 1 illustrates a typical system in which the
invention may be practiced, which system is a compressed digital
video signal transmission arrangement. In this system, video




transm tted conpressed video data. FIGURE 4 is a block di agrlﬁ?n} fz(zé gnal
mul tipl exi ng apparatus including a systemfor augnenting ti 8 P erences
i ncluded within the nultipl exed signata- FIGURES 6 and 7 are pictorial

di agrams of a transport block and an auxiliary signal transport bl ock.
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5 information. The systemclock is coupled to the clock |n@%& £260600unter
23 which may be arranged to count nodulo 230 , for exanplé. he count

val ues output by the counter are applied to two |atches 24 and 25. The

|l atch 24 is conditioned by the video source to |atch count values on the
occurrence of respective frame 10 intervars. These count val ues are denoted
presentation time stanps, PTR's, and are included in the conpressed video

signal streambythef 9 re u hy the recelver to
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to the system rotoc tot er 17 then

rat
provi des tﬁé% Yeg?e %g t&et Baedidisorth Pe§'§§FV°I9tQ)n demand.
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auxiliary data within respective auxiliary transport packets.

The system controller 21 is a variable state machine
20 programmed to coordinate the various processing elements. Note
that the controller 21, the compressor 11 and the transport
processor 13, may or may not operate synchroriously via a
common clocking arrangement as long as proper
intercommunication is provided between processing elements.
25 Elemeats 16-26 of FIGURE .1 comprise a receiving end
of the transmission system wherein the modem 16 performs the
inverse. function of the modem 15. Data from the modem 16 is
applied to an inverse transport processor 18, which provides
compressed video signal! formatted according to the system
‘30 . protocol, to the rate buffer 17. The rate buffer 17 then provides
| the compressed video signal to the decompressor 19 on demand.
The decompressor, responsive to the compressed video signal
generates non-compressed video signal for display on the device
20, or for storage etc., in an appropriate device,
35 The inverse processor 18 also provides PCR's from the
auxlhary transport data, and control signals to a system clock
- generator 27. The clock generator responsive to these signals
generates a system clock signal synchronous with at least the




5 transport processor operation. This system cl ock signal bid ' to
the receiver systemcontroller 26 to control the timng of ™ "appropri ate
processing elenents. Refer to FIGURE 2 which illustrates apparatus which 5
may be included in the transm ssion nodem 15 for exanple. The nodem nmay
receive data froma plurality of sourcessg which data is all to be
transmtted on a conmon transm ssion channel. This may be acconplished by
time division multiplexing of the various signals fromthe various
sources. | nteadpditoprodessonl dicphken.ng THIs neystda chyokr eiknaFag sTs plivd e video
ed t

prograns, Pi ffgre nd co 0 a
first multi pt) exer .&gegvgﬁgggé%?cgn?ré}%ﬂa?é P& c%ngl%\l/ "Hﬂigt#gl exed
~accordi ng t 3PPKPBIALG ePIAICEIE aHEMNdYi ded as a source signal Sl1. The

signal S1, and other Rufe€QoSFUFERE S 1wf§1rcﬁ”ll‘m§h%rtes ]agp%‘t'lﬁsce\'ﬁtu%he gpp' i ed
S are | -di vi si on

t d| I pl 56, wh

mCJ)I ?l ;nggd "&%ﬁﬁﬁiw “td8d§ﬁ\rkh llr%‘bsﬁﬁ{ ei?(gb 'Bﬂ‘éerﬁrgﬁ X SFHBRles chaR®I i ng.
Final ly, - winddemt hmy rreeqaectdam &oograrmutﬂeﬁyselfvmucéd)ewmmmd!e a
further for g afi UbEL R E&?hﬁ&:d i g et YdddfhilBen! Alsdhoblle R Of

comerci al s nserte thg p[)ogram mat er | naterj a
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cases it isspgedsnfdni hhe Vigowoyoaredsal SIroraﬁti@mectheahﬁﬂuEléexfirﬁg been

pre-en ed Y P hips sfance the PTR s
and PCng 0 *%Sg%ﬁhm?ﬁeorr e Fﬁn%&)@aﬁrgﬁ}ﬁpgt gﬂ fdogt- é real time
PTR s and - BERegated trheilfﬁemtrrawmal and Reguplgidn o t h fiMTRy|tipleixer wi | |

- typically ngfs cregége reghﬁﬂ@ arbeﬁﬁiésaﬁiafo.w.ﬂﬁa}gwaf ac%}dmgn% ude

paraneters instructi sor to re-| ze to Hew signal .
Conver sel y tkll?g“f'béﬁc@'%qu&%ﬁ“%le e?‘%\e%rﬁquﬁ‘éc SefStnd real time PCR s
may totally 30 disrupfThehsignat élbmrfderoth&weosmct mgnahoS;, froncether el enent s
R %%é“s%%leﬁ #%ifes%fs@”?}.’ BbRer, 4 %ﬁéﬁﬁz th o 2t us
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techniques and predetermined scheduling. Finally, within the
-respective programs themselves, there may be a further form of
multiplexing. This multiplexing may take the form of commercials
20 inserted into program material or of stored material inserted
between segments of live production material. In these latter
cases it is presumed that the commercials or stored material has
been pre-encoded with respective PTR's and PCR's. In this
instance the PTR's and PCR's of the stored material will be
25 unrelated to the real time PTR's and-PCR's of the live material.
Regarding the PTR's, this will typically not create problems
because the video signal will include parameters instructing the
decompressor to re-initialize to new signal. Conversely the lack of
correlation between the stored and real time PCR's may totally
‘30 disrupt the rate buffer-inverse transport processor elements of a
receiver system do to loss of synchronization.
In FIGURE 2 it is assumed that the transport processor
53 includes a multiplexing apparatus similar in operation to the
distinct muluplcxers 55 and 56.
35 A further problem exists within a multiplexed systcm
In order not to lose data at respective multiplexing sites if data
- concurrently arrives from a plurality of sources, it is necessary to
provide a degrec of signal buffering within the maultiplexers.




3.5 A further problemexists within a nultiplexed system ,Marg dgs NOt to
| ose- data at respective nmultiplexing sites if data concurrent y arrl ves
froma plurality of sources, it is necessary to provide a degree of signal
buffering within the multiplexers. 9 March 2006 6 These buffers will inpose
a delay T St, where St represents a ji-téter conponent. Assume a program
transits 100 nmultiplexers (an exaggerated nunber to accentuate the
problem, and each nultiplexing adds | sec. 1 gsec. of delay. The end to

end delay 5 Tt 00uers wil0dmgaes o dbiermek FhavkOR seaeprinels delay 1 o

little conseclée nce to the deconpressor "because the co vi deo and
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transport Héddesedaiod fiftem mbs besﬂ@@dmﬁﬁdhfs%ﬂ%ﬁoélsepﬁ%%c@@% oads.
Responsi ve E}gg he trans or header the processor 32 applies video

'si gnal anl (d’é@'gﬂ “hefl "§ ce data 1) to, for 20 exanple,
deconpr Osi on appar at Figgreot3 sﬂmmmsamohmlxemmdmedatof @desvepveat ed as

servi ce dat tQ r OpkI A s Fents (not
shown) . Theq‘:lgék I}g‘eﬂ‘ér ﬁ%{\é\f%hmﬁ @ﬁm"gﬁﬁ Pil agﬁé 3“?'21 are ]:?out gé and stored
in a menory ‘E?iént%"nt ocajgd daGﬁltIhPaF%FCp‘A‘éﬁf etiacthy sianal,patly teay be a
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the ocounr elad arterbAonE, fR Be L3k mivdn e Roteld B control
pul se i ESutiinverse teansperte nmcrﬁsnra 32ataed 3B, auxdlianyupacket| detectorr ent | y
- exhibited by hehecahveReniRnspért pbscdse6A!32 separates transport
' “header data from the respective transport packet payloads.
Responsive to the transport header data, the processor 32 applies-
video signal payloads (designated here as service data 1) to, for
20 example, decompression apparatus (not shown), and auxiliary
data (designated as serwice data 2) to the appropriate auxiliary
data processing elements (not shown). The PCR's residing within
the auxiliary data are routed and stored in a memory element, 34,
The auxiliary packet detector 31, which may be a
25 matched filter arranged to recognize the codewords designating an
auxiliary transport packet containing a PCR, produces a control
pulse on the occurrence of transport packets containing such data.
The control pulse is utilized to store within a latch 35, the count
value currently exhibited by the local counter 36. The local
30 counter 36 is arranged to count pulses provided by a e.g., voltage
confrolled oscillator 37. The counter 36 is arranged to count
‘modulo the same number as its counterpart counter in the
encoder (counter 23).
The voltage controlled oscillator 37 is controlled by a
35 low pass filtered error signal provided by a clock controller 39.
. The error signal is generated in the following fashion. Let the PCR
arriving at time n be designated PCR, and the count value
concurrently latched in latch 35 be designated L,. The clock




30 counter 36 is arranged to count pul ses provided by a e. ghmnKQbE
controlled oscillator 37. The counter 36 is arranged to codnt o t he
same nunber as its counterpart counter in the encoder (counter 23) The
vol tage controlled oscillator 37 is controlled by a 35 |ow pass filtered
error signal provided by a clock controIHer 39. The error signal is
generated in the follow ng fashion. Let tthe PCR arriving at tinme n be
designated PCR, and the count value concurrently latched in latch 35" be
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synchronization but may introduce a long term error. Long term
error LTE is proportional to the difference
LTE = [L; - Lol - IPCR, - PCRol
where PCRg and Lg are for example the first occurring PCR and the -
20 corresponding latched value of the receiver counter. Nominally
- the error signals E and LTE will vary in discrete steps. As such,
once the system is "synchronized” the error signal will dither one
~ unit about the null point. The preferred method' of
synchronization is to initiate control of the voltage controlled
25 oscillator using the error signal E until a one unit dither occurs in
the error signal E, and then to switch to the use of the long term
-error signal LTE to control the voltage controlled oscillator.

In order to accommodate the delays, T % 5t, incurred

in the multiplexing process, the transport processor at the encoder
30  creates an auxiliary field within an auxiliary transport packet
- which contains information relating to variable delays. Provision
is made for modifying this variable delay information at
respective multiplexing locations. Refer to FIGURES 6 and 7.
FIGURE 6 illustrates pictorially a transport packet of a type similar
35 to that used in the High Definition Television System developed by
the Advanced Television Research Consortium, This transport
packet includes a prefix which contains, among other things, a
. general identifier to indicate to. which service the payload




25 oscillator using the error signal E until a 'one unit digt rs in
the error signal E, and then to switch to the use of the Iggg&%%?§@¥error
signal LTE to control the voltage controlled oscillator. In order to
acconmodate the delays, T 6t, incurred in the nultiplexing process, the
transport processor at the encoder 30 cgeates an auxiliary field within an
auxiliary transport packet which contains information relating to variable
del ays. Provision is made for nodifying this variable delay information at
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requi r enent lls:lHE’l qn{:ﬁ:dreﬂ IE?l(gsi'(ﬂlo)lﬁcu% gﬁﬁlﬁl glsl ﬁ%&tﬁ Iéﬁ@ﬁ{? -there are
two auxil i arwgmu%weonma r!gareﬁemt rPé‘ICkPédllﬂlétf#Wé iz BIGYRENE| ock

r ef erence ﬁi&é& afwtw&uxﬂhﬁyatgm éirdbrﬂiﬁlﬁi)g &Ml rélacdeCieStlﬂzata related

respect) e gmﬁé Rk, aeferfict, (AT p ANTR2. - ke “Huitac) gromPiory dat o
‘bl ock. The" Lx inglundes glaga tmhited dlodsaNEblcCIdB aysFamd thed gop AVXZ ield W
i's a 1-bit jncludes the PCR per se'. The respective groups include an
. auxiliary group prefix and an auxiliary data block. The prefix
includes the fields MF, CEFF, AFID, and AFS. The ficld MF is a 1-bit
20 field which indicates whether the data in the packet is modifiable
' (1 if modifiable O if not). CFF is a 1-bit field which indicates
whether auxiliary data is defined for this group. AFID is a 6-bit
field which ‘identifies the type of auxiliary data contained in the
group, ¢.g., time code, scramble key, copyright, etc. AFS is an 8-bit
- 25 field defining the number of bytes of auxiliary data contained in
the group.
 The AUXI group is shown as being modifiable and the
AUX2 group is shown as not being modifiable., AUX2 data is
| shown to be PCR data i.e. the program clock reference. The AUXI
30 data is indicated as DPCR data which is an acronym herein for
differential program clock reference. The PCR data is captured
under control of a scheduler which controls the transport
processor in the encoder. DPCR data is captured as will be
described with reference to FIGURE 4.
35 - The FIGURE 4 apparatus is e¢xemplary apparatus of a
- portion of one of the multiplexer circuits shown in FIGURE 2.
~ Associated with respective input busses is a buffer store 67 which
‘may be a FIFO. Data is stored therein wlien program data arrives




.20 field which indicates whether the data in the packet i§ﬁ131%ihfj'0? le (1
I f nodifiable O if not). CFF is a 1-bit field which indicat'es Wwhether
auxiliary data is defined for this group. AFIDis a 6-bit field which
identifies the type of auxiliary data contained in the group, e.g., tine
code, scranble key, copyright, etc. AFS r®-an 8-bit 25 field defini ng the
nunber of bytes ' of auxiliary data contained in the group. The AUX1 group
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= he local clock 60 ‘may be a crystal oscillator having a frequency
which is very close to the encoder system clock frequency, or it
may be frequency locked to the encoder clock as per the operation
of the FIGURE 3 or 5 apparatus.. A further auxiliary packet
20 detector 63 is coupled to the output bus of the buffer store 67,
and is arranged to store current count value output the counter 62
in the latch 68 when the auxiliary packet containing the DPCR data
emerges. from the buffer. At this time the output of the counter
will exhibit a count value, in units of cycles of the clock frequency,
25 of the transit time through the buffer of the particular packet.
Note, if a plurality of auxiliary packets are likely to occur in close
proximity, such that more than one may be concurrently
- transiting the buffer 67, the auxiliary packet detectors must be
arranged to detect and respond to each occurring packet.
30 The auxiliary packet detector 61 also provides a
control signal which is applied to cordition a latch 64 to store the
"DPCR. value contained within the aunxiliary packet, This value is
applied to one input port of an adder 65. The local count value
_ stored in the latch 68 is applied to the second input port of the
35 adder 65. The adder 65 sums the DPCR data from the current
.. . auxiliary packet with the local count value to provide an updated
DPCR value DPCR'. The program data from the buffer 67 and the
~output of the adder 65 are coupled to respective input ports df-_a




15 reset and enable a counter 62 to count pulses of a Iocabﬁ&gﬁg &O The
| ocal clock 60 nay be a crystal oscillator having a frequency .V\?ll ch i
very close to the encoder system clock frequency, or it nmay be frequency
| ocked to the encoder clock as per the operation of the FIGURE 3 or 5 ,
apparatus. - A further auxiliary packé&0-20 detector 63 is coupled to the
out put bus of the buffer store 67, and is arranged to store current count
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will establish the DPCR auxiliary groups and normally insert a zero
-~ value for the DPCR data corresponding to new programs. Recall
20 however, that stored data from the digital storage media 51 may
be inserted between segments of live data, and that the stored
data may be pre-encoded with PCR and DPCR codes. When the
transport processor 53 is to insert stored data between segments
of live data, it accesses the PCR code of the stored data and
25 subtracts this PCR value from the count value currently cxhibited
by the counter 23 and/ or lawch 25. The transport processor then
adds this difference to the DPCR value in the auxiliary packets of
the stored data, The new DPCR values in the stored data inserted
. between live data now contains a reference to current time. This
~.-30  process is illustrated in the flow chart of FIGURE 8. which is self
explanatory.
. ) The use of the DPCR data in a receiver is illustrated in
FIGURE 5. In FIGURE 5 elements designated with the same
numerals as elements in FIGURE 3 arc similar and perform similar
35 functions, except that -the function of element 32 has been
modified. The modification involves including adder 45 arranged
- to sum the corresponding PCR and DPCR values aﬁiving- in
associated auxiliary groups. The sums provided by the adder




10 the count value in the counter 62 when the DPCR data engﬁgﬁg tgn1the
buffer. The data substituted for the DPCR data by the nul fiplexer i's
thus the prior DPCR data corrected for its transit time in the buffer 67.
Note, it is recomrended that the auxiliary packet detector be programred
to only change programdata in 15 accordance with the appropriate nodifier
flags, M-, of the aUX|I|ary groups.” errlng back to FIGURE 2, the
transport processor .est b t he DPCR auxi,l i roups and

normal |y i n§é’ﬁ°sgo?grb° I Bélgf‘bar %@Pdﬁgﬁf FEHEMeRefe kﬂo%’@ﬁgn‘éa Bt new
prograns. Reicddys d6cinwedvir mthitlesingr ok datmpleomTlee sdingi ted placsdage
medi a 51. 6t ; of I've , afqt he
tored dat iy BeRS S Fholf URG" a6 HREMRBLE o I IR SRR
transport praécéggéﬁtm ARt yalypsefor systesdl dack mm@ngégﬁent s of live
data, it accesses the PCR code of the stored data and 25 subtracts this PCR
value from. the count value currently exhibited by the counter 23 -aud/ or
| at ch 25. The transport processor then adds this difference to the DPCR
value in the- auxiliary packets of the stored data. The new DPCR val ues in
the stored data inserted between |ive data now contains a reference to
current time. This 30 process is illustrated in the flow chart of FlIGURE 8.
which is self explanatory. The use of the DPCR data in a receiver is
illustrated in FIGJRE 5. In FIGURE 5 el enents designated with the sane
nunerals as elenments in FIGURE 3 are simlar and performsimlar 35
functions, except that --the function of elenent 32 has been nodified. The
nodi fication involves, including adder 45 arranged: to sumthe
correspondi ng PCR and DPCR values arriving in associated auxiliary groups.
The suns provided by the adder 9 March 2006 -11 correspond to the original
"PCR val ue augnented by any transit delays incurred in nultiplexing for
exanple. The sunms are placed in nmenory 46 where they are available to the
clock controller 39 as corrected PCR values for systenlclock
synchronlzatlon




9 March 2006 12 1. A nethod of communicating a conpressed 5%Q%%h§b&pa
conprising: providing a conpressed video signal; generating a tine stanp
related to a systemclock signal; 5 providing a further tinme stanp;

form ng auxiliary information including4birst and second data fields
provisionally containing said tinme stanp and a further time stanp,
respectively; providing first and second flags indicating the presence or
absence of said tite stAnfeiid i GOMRUTEING | Ae COMBIATSPH ¥dPR FigPe: and
second data fdgpising: 10 respectively; and form ng packets respectively

i ncl udi ng headers and .anl oads, wherein said headers identify at least in
part the contents RSPVidAg @ RAPReSEEd XidgO §I8l of  sai d payl oads incl ude a

segment of conpresgeﬁnéraﬁhgaqué Saab raBkdap asysbmsaddi sighal/| oads incl ude said
auxiliary information. 15 2. The nethod set forth in claim1 further

i ncl udi ngSt he st eg¥CYeing afyinar §MsFtaRt em cl ock pul ses; counting said

system cl ock pul segmbifg BIAErERiGHRIAREN WRludRR; firsteMBbEdradtoHels val ues at
predeterm ned tines; and 20 usi time

_ f 2( nﬁ_na cerllgc'lt ured Ut(l:_'%unt val ues as said .
stanp. 3. TheTRvsiRRRlly septaniie frid Fme skanip 4nd & furiner Ime e FRPeEVGIYei ng sai d
conpressed vi deo imbﬁdiﬁgﬁﬁeaﬁ@séﬁonaﬂagrﬁmﬂtc@ﬁﬂrg’ A8 Pravlen€s or axdnvdier ei n sai d
packets are trané_ﬁort ackets. 25 4, The net ho,géiset forth i

< : claim1l
~further incl G@%h es‘&F’@\ﬂ'ﬁi%@ﬁ”HmF?frtt"Pf’e?ta%H‘bﬁ%' Byagy 8%‘{?”&‘%?%4"? d%r ovi di ng
a tine sHanp.respertiedly;laddsai d further conpressed video signal; including

said time stanp related to said further conpressed video signal . 30 in said
second data fi el d T3ERGPRFEFEFRSCIYGIHInCIUdgeadsls Gglgtpﬁylﬂ@g%g\{ fd%cond fl ag

‘to indicate tdapi isRERNENDS atIddstirf part ihelcohle® of saidipacketSafd bascdr 2006
| -said payloads include a segment of compressed video signal and ones of said
payloads include said auxiliary information.

15
2, The method set forth in claim 1 further including the steps of:.
providing system clock pulses; "
counting said system clock pulses to provide count values;
capturing count values at predetermined times; and

20 - using a captured count values as said time stamp.

3. The method set forth in claim 1 further including:
dividing said compressed video into segments of a predetermined size;
and wherein said packets are fransport packets.
25
4. The method set forth in claim 1 further including:
providing a further compressed video signal;
providing a time stamp related tfo said further compressed video signal;
including said time stamp related to said further compressed video signal
30 in said second data field as said further time stamp; and
| setting said second flag to indicate the presence of said further time
stamp.




SYNCHRONI ZATI ON' ARRANGEMENT FOR A COVPRESSED VI DEO S| GNAL (ABSTRAG]. OF THE
DI SCLOSURE Appar atus for devel opi ng syyichroni zation of an ~“i'nterned ate

| ayer of signal such as the transport or nultiplex 5 |ayer of a

mul ti-layered conpressed video signal, includes at the encoding end of the
system apparatus (13,23,25) for including a tine stanp reference, such as
a count value froma nodulo K .counter .(23), and provision for a
differential time stanp which may be updated by the transit tinmes of
respective (e.g., 10 nultiplexing) circuits as the signal transits such
circuits. At the_ receiving end of the Sésten1a counter (27) is responsive

to a control | e ¥RCERQEEZ %@%.AE%QFM N8 FRB ®ount value of this counter
is sanpled at the ar rYPEPREFSERSVIPER STSGHPE. enbedded in the transport
| ayer. The tinme stanps and the differential tinme stanps 15 are retrieved

fromthe signal and combi nABSTRACPIOF THEDISCIIGSUREI me st anp. The
are, . compared with AHAGAO RAE, dREEBRHE Sashednizaliong busbessive
corrected tniEmedizigptayes of osignel asuchi gwathd dramsporolort heultiptexd ver. clock
signal .5 2Qaydr @fr g ulti-layered compressed video signal, includes at the
~encoding end of the system apparatus (13,23,25) for including a
time stamp reference, such as a count value from a modulo K
counter (23), and provision for a differential time stamp which
may be updated by the transit times of respective (e.g.,
IO multiplexing) circuits as the signal transits such circuits. At the
receiving end of the system a counter (27) is responsive to a
controlled receiver clock signal and the count value of this counter
is sampled at the arrival of the time stamps embedded in the
transport layer. The time stamps and the differential time stamps
15 are retrieved from the signal and combined to form a corrected
time stamp. The differences of successive sampled count values
of the receiver courter are compared with the differences of
correspo'nding successive cortected time stimps to provide a
_ signal to control the receiver clock signal.
20 . '

Figure 1




