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PCT/ | B95/ (Y8 f17346 Pl ayback devi ce and nethod of playing BLIABIP16
stream of a storage nedi um The i nvention
relates to a playback device for playing back a bit stream of a storage

medi um [1S] S, : | C Lt stream at a

pr edet erméélg?%%{ g’?‘p?ﬁ'g@n?/e@%]{lgﬁga ]{s]g b?%sq%ag%ttﬁ%‘gﬁ@f pl ayi ng
back such a bit stream 5 Wth the devel opnment of

t he MPEG standard for coding and conpressing novi ng vi deo picture
signals, the storage of noving video pictures via storage nedia such as

the optical disc and distribution via these nedia has becone possible. -
MPEGL provi des the possibility of conpressing a video signal to a bit
stream having a bitrate of approximately 1.5 Moit/sec. This bit stream

i deo pr o0t am havi ngrHh HYFRRRTAR B3 plarbark vipe ot pleinkctacks oif S8 BF

qual i ty. aSi6igé nitidffin, Soniptising RLldieads f6refiiA@Qhe FTRVrdud! bifikeean af e Di t

streamis equal to that . of the conventional audio CD players. The
CD- Vi deo ppédeterminedcRitratee The dnesméion alsgselates to a method of iplaying b%‘%‘tﬁ!&hrﬂé?lti n
ot her worgds. the disc has the customary speed of revol ution and t he

read bit S am may be directly applied to an MPEGL decoder. 15
Currergly, optical di swithhtheideeelopherngiofithe MPEG staitidardl foy coding land tompressing

moving video picture signals, the storage of moving video pictures via storage media such as
the optical disc and distribution vig these media has become possible. MPEG1 provides the
possibility of compressing a video signal to a bit stream having a bitrate of approximately 1.5
Mbit/sec. This bit stream may be recorded on the well-known Compact Disc so that it may

10 comprise a video program having a duration of approximately 70 minutes of acceptable
quality. Such a disc is referred to as CD-Video. The bitrate of the bit stream is equal to that
of the conventional audio CD players. The CD-Video playback device therefore has a
~convenﬁonal structure, in other words, the disc has the customary speed of revolution and
the read bit stream may be directly applied to an MPEG1 decoder.

15 Currenﬂy,'optical discs having a higher storage density are being
developed so that the duration will further increase and complete movies can be stored. The
coding is also further refined. In “Information technology - Generic coding of moving
pictures and associated audio information - Part 1: Systems", ISO/IEC DIS 13818-1, 1994, a
provisional standard is described which is known as MPEG2. To achieve the envisaged

20 duration and a satisfactory picture quality, a variable bitrate coding is being considered.
Variable bitrate coding is possible within the MPEG2 standard. This means that a higher
bitrate is temporarily allocated to the more complex picture scenes at the expense of simpler
picture scenes. It has been found that variable bitrate coding renders a higher compression
factor ﬁossible as compared with constant bitrate coding at the same perceptive picture

25 quality. The profit gained is of the order of 30%. It is, however, troublesome to read a bit
stream having a variable bitrate from an optical disc.

It is an object of the invention to provide a playback device which meets
this drawback.
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' Itutobenoﬁdﬂmtaplaybackdeme:sknownﬁomEuropmnPaﬁent
Apphcauon EP 0 429 139, in which the storage medmm is read burst-wise at higher bitrate
than that of the recorded bit stream. However, mtlusplaybac_kdevwethebmateofthebxt
stream should be known in advance. Moreover, the bitrate of the bit stream is constant and
lower than that at which the storage medium is read. In the playback device according to the
invention the bitrate of the recorded bit stream may be at least temporarily higher.

In a favourable embodiment, the playback device comprises detection
means for detecting the bitrate of the stored bit stream from the transmitted synchronization
parameters and for reading the buffer at the detected bitrate. It is thereby achieved that the
playback device supplies a bit stream at the same bitrate as that which was originally
produced by the encoder. The output signal can now be dlrectly applied to a conventional
MPEG decoder.

The bitrate may be accommodated as such in the stored bit stream, for
example in the form of the MPEG2 parameter program_mux_rate. This parameter is
described on pages 50-51 of the above-meationed publication ISO/IEC DIS 13818-1. The
bitrate may also be derived from other MPEG parameters, for example the parameter
decoding_time_stamp. This parameter is described on pages 27-33 of ISO/IEC DIS 13818-1.
| Recording and detecting a variable bitrate is kinown per se from United
States Patent US 4,985,784. Here, the bit stream is applied to a buffer upon recording. As
soon as the buffer has reached a maximum fullness, the bit stream is written on the storage
medium at a predetermined bitrate. When the buffer subsequently reaches a minimum
fullness, writing of the bit stream alternates with suitable time intervals so that the bit stream
is effectively recorded at a lower bitrate. The lower bitrate thus obtained is recorded on the

¥
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Fig. 1 shows a first embodiment of the playback device according to the

20 invention. The playback device comprises a storage medium 1, for example an optical disc, a
read head 2, a positioning circuit 3, a buffer 4, a decoder 5 and a measuring circuit 6.

A compressed video signal is recorded in the form of a bit stream on
successive sectors of disc 1. The disc has a given speed of revolution and is scanned by the
read head 2. The position of the read head is determined by positioning circuit 3. In response

25 to a received read signal R, the positioning circuit activates the read head during a
predetermined period which corresponds to a number of sectors of the disc. The bit stream in
the sectors read is applied with a write clock signal f, to buffer 4, a memory of the first-in
first-out type. The write clock signal has a predetermined frequency in conformity with the
storage density and speed of revolution of the disc. The buffer 4 is coupled to a decoder 5,

30 for example an MPEG decoder as described in the above-mentioned publication ISO/IEC DIS
13818-1. The input buffer which forms part of a conventional MPEG decoder is constituted
by a part of the buffer 4 in this embodiment. Decoder § periodically reads in further known
manner, for example each picture period, the quantity of bits required for such a period from
buffer 4. The clock signal £, at which this is realised is the same clock signal as that at which
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t ht0 plwixbmklmtethe@scein ngtheretd fefurther deseribed inpdetail In the above-mentioned
Fig. %ushows osAsl;p cauonll\éll’sb%i%a bit stream stored on a storage
Fig. 2 shows a second embodiment of a-playback device according to the ‘
invention. This Figure uses the same reference numerals for the same elements as in Fig. 1.
The embodiment is distinguished from the foregoing embodiment in that buffer 4 is divided

15 into two different buffers 41 and 42. Buffer 42 constitutes the known input buffer of a
conventional MPEG decoder. In other words, buffer 42 and decoder 5 jointly constitute a
conventional MPEG decoder as described in ISO/IEC DIS 13818-1.

The playback device shown in Fig. 2 is further provided with a bitrate
detector 8. This detector receives the bit stream MP which is read from buffer 41 and detects

20  therefrom the bitrate of the bit stream as was originally produced by an encoder and is
accommodated in the bit stream, The detected bitrate is applied in the form of a read clock
signal f, to the buffer 41. While the buffer 41 is being read in response thereto, the quantity
of data in the buffer decreases. The measuring circuit 6 measures the fullness of buffer 41
and realises in the manner described above that the buffer is provided with new data. The bit

25 stream MP which has been played back is therefore available at output 7 at the same bitrate
as that at which the bit stream was originally produced by an encoder. This bit stream may
be applied to a conventional MPEG decoder via output 7 without the risk of overflow or
underflow of its input buffer 42. Since the MPEG decoder may be a separate apparatus, this
embodiment is commercially very attractive.

30 Fig. 3 shows the division of an MPEG2 bit stream in so far as is
important to understand the invention. The elementary bit streams (audio, video, possible
further data) of an audiovisual program are each divided into PES packets 31. The series of
PES packets is regularly interrupted by a pack_header 30. It can be recognized by the
presence of a unique bit pattern, the pack_start_code 300. The pack _header further
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Fig. 4 shows a first embodiment of the bitrate detector 8 which is shown
15 in Fig. 2. The bit stream MP is applied to a pack_start_code detector 800 and a shift register
802. Detector 800 is adapted to recognize the pack_start code (300 in Fig. 3). Upon
detection of the pack_start code, detector 800 activates a counter 801 by means of a start
signal STRT. In response thereto, the counter 801 counts down a predetermined number of
bits and then applies a stop signal STP to shift register 802. The predetermined number of
20 bits is such that upon the occurrence of the stop signal the parameter program_mux_rate (302
in Fig. 3) is present in the shift register 802. This parameter (PMR) is representative of the
instantaneous bitrate of the MPEG bit stream. The parameter PMR is thus preserved and
applied to a programmable oscillator 803. In response thereto, this oscillator generates the
clock signal f, at the relevant bitrate. Whenever a pack_start_code is received, the clock
25 signal f; is thus brought in conformity with the current value of the recorded parameter
program_mux_rate,
Fig. 5 shows a second embodiment of the bitrate detector 8. The bit
stream MP is now applied to a packet_start_code_prefix detector 810 and a shift register
812. Detector 810 is adapted to recognize the packet start_code_prefix (310 in Fig. 3)ina
30 PES packet. Upon detection of the code, detector 810 activates a counter 811 by means of a
start signal STRT. In response thereto, the counter 811 counts down a predetermined number
of bits and then applies a stop signal STP to shift register 812. The predetermined number of
bits is such that upon the occurrence of the stop signal the decoding_time_stamp (313 in Fig.
3) is present in the shift register 812. The most recently received time stamp is denoted by
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The invention can be summarized as follows. The MPEG standard for
compressing audio and video signals allows video compression with variable bitrate coding.
It yields a profit of approximately 30% as compared with a constant bitrate. Variable bitrate
compression provides the possibility of storing complete films on an optical disc. To play
back the bit stream at a variable bitrate, the playback device comprises a buffer (4). This
buffer is read by the MPEG decoder (5) and burst-wise filled with new data. In a possible
embodiment, the bitrate is accommodated in the bit stream. The playback device comprises
detection means (8) for detecting the bitrate and reads the buffer at this bitrate. The bit
stream which has been read can be applied to a standard MPEG decoder.
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generate a read signal (R) when a predetermined fuliness of the buffer is reached,

10 the read means (2, 3) being adapted to read a successive part of the bit stream
in response to the read signal.
2. A device as claimed in Claim 1, characterized in that the playback device

comprises detection means (8) for detecting the bitrate (f) of the stored bit stream from the
synchronization parameters accommodated therein, and for reading the buffer (41) at the
15 detected bitrate.

3. A device as claimed in Claim 1 or 2, characterized in that the recorded bit
stream is an MPEG bit stream.
4, A device as claimed in Claim 3, characterized in that the synchronization
parameters are constituted by the parameter program_mux_rate of the MPEG bit stream.

20 5. A device as claimed in Claim 3, characterized in that the synchronization
parameters are constituted by the parameter decoding_time_stamp of the MPEG bit stream.
6. A method of playing back a bit stream of a storage medium by means of

read means for reading the recorded bit stream at a predetermined bitrate, characterized in
that the playback device is adapted to:
25 buffer the read bit stream at the predetermined bitrate;
read the buffered bit stream in conformity with synchronization
parameters accommodated in the bit stream;
measure the fullness of the buffer and generate a read signal when a
predetermined fullness of the buffer is reached,
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812. The nost recently received tine stanp i s denoted by
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DTS(i) in the Figure. The stop signal STP which
mar ks the presence of a decoing_tinme_stanp inthe bit stream is

further applied to a bit counter 813 |n]¢gﬁer to reset. this counter.
Subsequently, the bit counter counts the nber of bits in the bit stream
MP. The stop S|gnaI<E is also applied to two registers 814 and 815. The
previous time stanp TF presegjved in register 814 upon reception of a
decodi ng_ti ne_st anp. ThIS pdEV|ous time stanp is denoted by DTS(i-1)
in the Fi gute—tHre—atrs gt s N counted by bit counter 813 between the
current tinme stanp DTS(i) p previous time stanp DTS(i-1) is stored in
regi ster 815. The tinme stghps DTS(i) and DTS(i-1)
are applied to a subtract it 10 816. The Mifference between the two
time stanps represents a i me T of e‘vildeo si gnal

generally one or nore picfure per S A0 Tgsec. Apparently, as many bits

are produced by 3-KE erl odor&ime T as have been

counted by the bit cou 3. S mer off bits is Nand is stored
in register 815. The que conputeo " a conputing circuit

817 and applied to a prognannable dsci | | at or 818 In response thereto, 15
this oscillator generatg ocl¥ _signal f[err] at a relevant bitrate.
Whenever a- decods--_tlne_stanp ils received, the bltrat1:JE5'Fconputed
in this way. __JThe invention has been lexplal ned

her ei nbefore with reference to a rotating optical storage nedium
However, the invention is also applicable to other storage nedia,

i ncl udi ng magnetic tape. The invention can be
summari zed as follo The MPEG standard for - conpressi ng audi o and

video signals allows wideo
It yields
bitrate. Variable bitirate

npre55|on with variable bitrate coding.
tely 30% as conpared with a const ant
?onpre55|on provi des the possibility of

storing conplete filrs or ical disc. To play back the bit stream
at a variable bitrate, tHhe playbackpdevice conprises a ﬁhffer (4*. Thi s
7 MP 7 - 7
Ka fw fd 7 fr —
3 > 4
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uffer i sl‘{ﬁ;gg}lm‘ the MPEG decoder (5) and burst-w se fill egﬁwﬁ? ogqel\fN dat a.

I'n a poss enbodi nent, the bitrate i s accommvodat ed

stream The pl ayback device conprises detection neans (8) for
detecting the bitrate and reads the b r at this bitrate. The bit
stream whi ch has been. read can be appuiﬁé to a standard MPEG decoder.

WO 96/ 17346
PCT/ 1 B95/ 01016 7
d ai ns: 1. MP A pl ajt808k device for playing back a

bit stream of a storage nedi uml(l) cpnprising read neans (2, 3) for

readi ng the recorded bit streafn at {gﬂﬁtern‘i ned bitrate (flerr])

characterized in that the playlpack dev further conprises:

a buffer (4; 41, 42) for buffeding|the red @qt stream at the predeterm ned
(

5 bitrate (f[err]); means 8) for reading the buffered
bit streamin conformty with S ni zati on paraneters accommvodat ed
in the bit stream me ring means (6) for measuring the

full ness of the buffer arf adapt edfro 1 8
—
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generate a read signal (R V\hen a predeterm' ned full ness of t

reached, 10 mlmﬂl ' dapt ed R ad a
duccessi ve paPC(’)r the bit stream Internal omauesponse Mtahe read = :
2. 2

pl ayb

mmRNAnoNAxAAﬂmmm pUBRISIRS URDERAHE ﬂATﬁPPC@éFEﬁA’F@‘i‘J v" ‘

SO0 o o

'b| t
par é
‘dvate

Ir‘\ﬂf\ N
\ZALAY UCVI éDCD UCL ‘ul.i pIT  TTCATlTO I UI UCL CULI ”3 N

(i) Jn T“f‘@’f“f‘]"?“'ﬁtcl‘f‘ﬁé‘ ot ed bit zizr =émm¢@m§ﬂbﬂuﬁoﬂ'§mﬁe‘hrom N0
et G118 20720 HaSB2 t herei n, ar pr _ readi (41) t fhe 15
icted bitrate. 3. 4, ﬂ@vpg’é}'g’g"??“a&%d in lr??sl“dtﬁ%)

2l
stre
char
by t
A dd
par
bi t
a st
stre
deV|
t he

streamln conformt with sb}/nchronl ati o

the|Fi
and
IS 1
PCT

haracterized in that the reP%cl)_,rded bi streamis an NPEG

| (21 Internationg] Application Number: cz HU JP KR, PL, RU,
el "g;ég S B ™

5] Falelnkfidal Fiing DL DR NOVeRS 1999 |16.8495
he paramet er program nux_rate of thel MPEG b|t stream

Vi ce atslr claimed in Claim3, charactefjzed.in that the synchronl zation
LRSSt Const b Ml 1S, 081 AP E‘ﬂ?ﬁe e Yl O b B A

str eqsy) Coumnesfa@whxch the regional or nmet jhod real
Or age Nedkimdsiondd ypplidasa was)led: rMaglaineans for read| ng the recorded bit

amat a predeterm ned bitrate, characterized in t hat the pl ayback

A g, CTRONICS N.V. INUNL]; G buffer the read bit stream at
gﬁ) mﬂs I‘h.l—%iléﬁﬂmdhoven (NL). oo ea the Sdtﬁo bi t_

& ddted in

ORDEN AB [SE'SElypasur e the f IIness of the buffer

d,ngEonly) PHILIPS
gene poyeagan 5. Kistp. 31¢4,83 Stoskhelm, B redetermined fullness of the buffer

: KEESMAN, Gerrit)\fah@ GrodhdwiRdseweg 1,

| BO5/NJL1S621BA Eindhoven (NL). ANNEGARN, Marcellinus,

Joseph, Johannes, Comelis; Groenewoudseweg 1, NL-5621

BA Eindhoven (NL). VAN OTTERLOO, Petrus, Johannes; _ RTmP co Fij
Groenewoudseweg 1, NL-5621 BA Eindhoven (NL).

(74) Agent: SCHMITZ, Herman, J., R.; Internationaal Octrooibu-
reau B.V,, P.O. Box 220, NL-5600 AE Eindhoven (NL).

(54) Title: PLAYBACK DEVICE AND METHOD OF PLAYING BACK A BIT STREAM OF A STORAGE MEDIUM

(57) Abstract

‘The MPEG standard for compressing audio and video signals allows video compression with variable bitrate coding. It yields a profit
of approximately 30 % as compared with a constant bitrate. Variable bitrate compression provides the possibility of storing complete films
on an optical disc. To play back the bit §tream at a variable bitrate, the playback device comprises a buffer (4). This buffer is read by
the MPEG decoder (5) and burst-wise filled with new data. In a possible embodiment, the bitrate is accommodated in the bit stream. The
playback device comprises detection means (8) for detecting the bitrate and reads the buffer at this bitrate. The bit stream which has been
read can be applied to a standard MPEG decoder.




a successive part of the bi t strean1be|ng read in response to the read

si gnal . 7.

A method as clained in C aim®6,

in that the bitrate of the

synchroni zation parameters accommodated-therein,

Is read a¥ the detected bitrate.

in Clamb6 or

71

MPEG bit stream

characterized in that the synchronization
the paraneter programmux_rate of the MPEG bit stream 10 10.

characteri zed
9.

A method as clained in C aimS8,

parameters are constituted by the parameter decoding_tinme_stanp of the MPEG

bit stream

8.

in that the recorded
A nmethod as clained in daim8;
paraneters are constituted by

characterized-

stored bit streamis detected fromthe

and 5 in that the buffer

A net hod as cl ai ned
bit streamis an

characterized in that the synchronization
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