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recording and reproducing data.

PP 9D E# R 240792

Erhe invention relates to a method of reccrd

in
a moving recording medium and Z¢r the lossless resproducIicn of
a

data using different degre
recording enc and a data expansicn process is affectad at the

reproduction end.

Data compression and data expansion are ZIrequentlv used in tre
oroadcasting field in order tc increase =he capacity of the
transmissicon channels for example, or tc increase the storage
capacity of the recording media. For example, the items of data
on the so-called mini-disc, a devélopment of the compact disc,

are recorded in compressed form.

During the data compression process, the items of data which are
to be stored or transmitted are compressed by means of a
suitable algorithm. Expressed in other words, this means that
the quantity of data which is to be stored or transmitted is
reduced in order to increase the transmission capacity of the
transmission channel or the storage capacity of the recording

medium.

At the reproduction or receiving end, an expander generates the
original items of data from the reduced quantity of data by

means of the inverse algorithm.

As already explained, the aim of the data compression is to
reduce the quantity of data as much as possible without
producing any loss of data in order to be able to use the
transmission capacity of a transmission channel or the storage

capacity of a recording medium to better effect.

When making a data recordihg, it is known to read the items of
data which are to be recorded into a buffer store before the

recording process. It is likewise known, when reproducing the
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ms of data Ircm a disc shaped reccrding medium.

The method in accerdance wi=h The inventicn in the case c¢f the
recording of items of data will now be explained with the a:id ©

fm] 1

cne £irst embodiment shown in Figure 1.

A data recording device A, which serves as a source of digital
iztems of data, delivers the items of data which are to be
recorded in digital form in a predetermined pattern of time

lots to a compressor K which compresses the items of data in

W

ordance with a given algorithm. The compressed items of data
are recorded on a recording medium. A magneto-optical disc CD,
which is rotated by a motor M, is shown in Figure 1 as an
example for the recording medium. The items of data are recorded
on the disc CD by means of a light beam L which a recording and
reproduction head AW produces, this generally being called a
pick-up in the case of CD players. A control output of the
compressor K is connected to the input of a regulator Rl which

controls the rotational speed of the motor M.

In the case of a CD player, the items of data are recorded and
reproduced with a constant track speed. Consequently, one speaks
of a Constant-Limear-Velocity-System - abbreviated to CLV-System
- in contrast to a Constant-Angular-Velocity-System, abbreviated
to CAV-System, in which the items of data are recorded and
reproduced at a constant angular speed. Now, as already
mentioned, data losses can occur when the buffer store

overflows.
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fention now proposes that the speed of the recording

,,fCD pe controlled in dependence on the degrze of
ression. In the case cof a high degree cf compressiéﬁ, the
the disc is reducsd bcth during the reccrding as well
.a; during the reproducticn of the items of data, whilst it is

¥ increased in the case of a lower degrse cf compressicn. Jue <o

-he measure, of deviating Zrom the normal sceed ov reducing =i
sgead 0I The recording medium in the case ¢f a high degree of

compression, the storage capacity of the recording medium is

. o s .
sonsiderably increased.
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The regulator R1 contrecls the rotaticnal speed of the disc C

derendence on the momentary degree of compression of the
ccmpressor K. It is sensible for example, to control the
roctational speed of the disc CD to be inversely proporticnal to
the degree of compression. By virtue of the method in accordance
w1ih the invention, it is not absolutely necessary to use a

suifer store in order to avoid data losses.

In the second embodiment of the invention, which is shown in
Tigures 3 and 4, a buffer store and alsc a second and a third

regulator are provided in addition to the first regulator.

Juring the recording of the items of data, which is illustrated
in Figure 3, the data recording device A delivers digital items
of data to a buffer store Zl1 which passes them on to the
cempressor K for the compression process following the process
of buffer storage. The compressed items of data are recorded on
the disc CD by means of the light beam L produced by the
recording and reproduction head AW. A control output of the
compressor K is connected to the input of a first regulator Rl
which, together with a second regulator R2 and a third regulator
R3, controls the rotational speed of the motor M that is
rotating the disc CD.

The second regulator R2 is connected to the first control output
of the buffer store Zl. The first requlator Rl controls the
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Fotational speed of the disc CD in dependence on the degree of

compressicn procduced by the cocmpressor X as in the first
empodiment. The superimrcsed, second centrol lcop lhc‘”dlnq the
regulator RZ contreols the rctaticnal speed of zhe disc CT in
dependence on the lavel zo which the puffer store Z1 is Zilled.
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then the rctaticnal. sveed
f the disc CD is ] vad in AvdAar A Fi71 i —hae RUEfar stor
of the disc 18 icwerecd in order to 111l up the burffer sccore

with irtems of cata.

A third control variable for controlling the rotational speed of
the disc CD is produced from the difference between the inflow
of data DZ and the ocutflow of data DA at the tuffer store Zl by
means of the third regulator R3. IZ the difference DZ - DA is
positive, then the rotational speed of the disc CD 1s increased
in order to prevent any overflow of the buffer store Z1l, while
in the case of a negative difference DZ - DA, the rotational
speed is lowered in order to refill the buffer store with items

of data.

Now it is possible to provide only one of the three regulators
R1, R2 and R3, or only 2, or all 3 regulators for controlling
the rotational speed of the disc CD. Every combination - 7

altogether - is possible.

The second embodiment for the case of the reproduction of the

data is depicted in Fiqure 4.

The items of data are read from the disc CD by means of the
light beam L from the recording and reproduction head AW and
passed to the expander E which guides them on to a buffer store
Z2. From the buffer store Z2, the items of data reach a data

reproduction device W e.g. a loudspeaker.



ependence on che degree o ccmpressicn. For a high degree of
P-ompressicn, the rctaticnal speed is racduced from the normal

Fspeed Of rotation, but, by ccntrast, is again raised tc the

When the level is nigh, it causes a reducticn c¢cf the

e
roctaticnal speed in crder o prevent an cverflow of the buifer
store Z2 whilst it increases the rotational speed in the case of
a iow level in order tc avoid the buffer store 22 from running

empty.

The third regulator R3 evaluates the difference DZ - CA between
the inflow of data DZ and the outflow of data DA. If there is
more data flowing into the buffer store Z2 than there is flowing
onto the reproduction device W, then DZ - DA is positive and the
rotational speed is reduced so that the buffer store Z2 does not
overflow. By contrast, if the buffer store Z2 is receiving less
data from the recording and reproduction head AW than it is
emitting to the data reproduction device W, then the regulator
R3 increases the rotational speed in order to once more fill up
the buffer store Z2 with items of data. It is also possible, in
the case of the reproduction of data, to employ only one, two or
all three of the regulators. Every conceivable combination is

possible.

The invention is not however limited in any way to disc-shaped
recording media. In addition to CD players, magneto-optical
recording and reproduction equipment which work with discs as
the storage medium, tape equipments can also be taken into
consideration for the invention. A drum is also suitable as a

recording medium for example.
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:Qnerein a ccmpressicn of the items 0of data using differen:
' degrees <I compression is undertaken at the reccrding end and an
sxpansicn grcecess is effscted at the reproduction end
characterised in that, the speed ¢f the recording medium (CD
ccntrolled during the reccrding of the data and during the

D

racgroducticn of the data in dependence on the cdegree ciI

Metheod in accordance with Claim 1, characterised in that, the
speed o the reccrding medium (Cb) is selected to be smaller in
the case oI a high degree of compression of the items cf data
zhan for a lower degree of compression.

3. Method in accordance with Claim 1 or 2, characterised in
that, the items of data that are to be recorded are stored in a
first buffer store (Z1l) before the recording process and that
the items of data read from the recording medium (CD) are stored

in a second buffer store (Z2) prior to the reproduction process.

4. Method in accordance with Claim 3, characterised in that, the
speed of the recording medium (CD) is controlled in dependence
cn the level to which the two buffer stores (Z1, Z2) are filled.
5. Method in accordance with Claim 4, characterised in that,
during the recording of the data, the speed of the recording
medium (CD) is increased when the level to which the first
buffer store (Z1) is filled is high whilst it is decreased when
the level to which it is filled is low, that during the
reproduction of the data, the speed of the recording medium (CD)
is decreased when the level to which the second buffer store
(Z2) is filled is high whilst it is increased when the level to

which it is filled is lower.
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Method In accordance with Claim 3, 4 cor 5, characterised in
the speed of the reco 1§ medium (ZD) is ceontrolled in
depencence on the differesnce 0Z - JA bezween the inflow ¢ daca
DZ and the cutflow of Za=-a DA.
7. Methed in accordance with Claim 3, 4, 3 or 8, characrtarised
in that, during the reccrding 2% the Zdata, tn speecd cI the
reco ng medium {CD) 1s incresased when the inflcw ¢f data 27 at
the first buffer store [Z1; is greater =han The cuzilow of dara
DA, whilsT the speed cf :Zhe reccrding medium {CD) is lcowered
when the inZlow of data DZ at the first buffer sZore (21} is
ower than the outflow of data DA, that during the repreduction
of the data, the speed of the recording mecdium (CD) 1s increased
when the inflow of data DZ at the second buffer store (22) is
greater than the ocutflow of data DA, whilst the rotational srpeed
is decreased when the inflow of data DZ to the second buffer
store (Z2) is smaller than the outflow of data DA.
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