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The invention relates to a picture retrieval system comprising a record carrier

and a read device, a coded picture composed of consecutive coded picture lines being
recorded in a cénxiguous track of the record carrier, which track has been provided
with addresses, the read device comprising a read head for reading the recorded coded
5 picture lines by scanning the track, means for moving the read head with a specific
search accuracy to a track portion having a selected address.
The invention further relates to a record carrier and a read device for use in
the system.

10 Such a system, such a record carrier, and such a read device are known, inter
alia from the book "Compact' Disc Interactive, a designer’s overview", published by
Kluwer (ISBN 9020121219). This book describes a so-called CD-I system which
enables coded pictures to be recorded on a Compact Disc. Representations of the
recorded coded pictures can be reproduced by means of a CD-I player. For specific

15 picture processing operations, such as for example displaying enlarged representations
of a selected part of the coded picture the recorded coded pictures have to be read out
only partly. As the overall read-out time of a coded picture may be long for coded

high-resolution pictures it desirable that coded picture lines can be retrieved selectively.

20 It is an object of the invention to provide means enabling those portions of the
track in which a selected coded picture line has been recorded to be rapidly retrieved.
According to the invention this object is achieved in that together with the
coded picture lines line synchronizations and line numbers have been recorded on the
record carrier, each line number specifying the sequence number of the relevant coded
25 picture line in the coded picture, and each line synchronization specifying the beginning

of the relevant coded picture line, addresses for a number of coded picture lines of the

coded picture being also recorded on the record carrier, which addresses specify where
the relevant picture lines have been recorded in the track, the device comprising means

for selecting a coded picture line within a selected coded picture, means for reading the
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By adding line synchronization and line number to every coded picture line in
the picture file and by recording addresses of a number of coded picture lines it is
10 possible to rapidly find an address of a track portion situated at a short distance before
the beginning of the recording of the desired coded picture line. The system in ‘
accordance with the invention is particularly advantageous if a variable-length coding
has been selected for coding the picture, the track space required for the storage of a
coded picture line varying from picture line to picture line. Indeed, in that case the
15 track position where the recording of a specific coded picture line begins can no longer
be derived unambiguously from the starting position of the recording of the first coded
picture line..

Moreover, the addition of the line synchronization and the line number have
the advantage that in the case of an incorrect read-out the error propagation can be
20 limited to at the most thé Iength of one coded picture line. This is because at the
beginning of every picture line the line number is known and the starting point of the
coded line is known, so that the decoding and reproduction of the incorrectly read
picture lines can be restored simply. '

An embodiment of the system is characterized in that the lengths of the track
25 portions situated between the positions specified by the recorded addresses of the coded
picture lines substantially correspond to the search accuracy.

If during the displacement of the read head this head is moved to the portion
with the address specifying a coded picture line preceding the selected coded picture
line it becomes highly probable that after the displacement of the read head this head

has reached a position situated before the position where the recording of the desired
coded picture line begins. In this way it is avoided that after the displacement of the
read head another dispiacement of the read head in the opposite direction is necessary.
The waiting time from the instant at which the read-head displacement has ended till
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A further embodiment of the system is characterized in that the track is a
spiral track, the means for rhoving the read head being adapted to move the read head
in a direction transverse to the tracks, the lengths of the track portions situated between
the positions specified by the recorded addresses of coded picture lines substantially

corresponding to half the length of a turn of the spiral track.

This embodiment makes optimum use of the fact that the search accuracy in
the case that a read head is used which is radially moved over the spiral track is equal
to plus or minus half the length of a turn of the spiral track.

The invention will now be described in more detail, by way of example, with
reference to Figures 1 to 31, in which

Figures la, 1b and lc show a picture-storage system, a picture retrieval and
reproduction system, and a simplified picture retrieval and reproduction system
respectively,

Figure 2 shows a suitable format for recording picture information on a record
carrier,

Figure 3 illustrates a suitable coding of picture information,

Figure 4 illustrates a suitable residual coding to be used for in the coding of
picture information,

Figure 5 illustrates a suitable arrangement of the color information of a picture
i for a series of coded pictures of increasing resolutions,
§ Figure 6 shows a format of a subfile containing a residually coded picture,
* Figure 7 shows a record carrier on which recorded coded picture lines have
g been arranged in a suitable manner,
; Figure 8 shows a picture composed of picture lines,

Figure 9 illustrates a number of different picture processing functions,

Figure 10 shows an embodiment of a retrieval and reproduction system
capable of displaying picture information in accordance with preferential reproduction

settings,

Figure 11 shows a suitable format for recording preferential reproduction
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Figure 13 shows a mosaic picture composed of sixteen low-resolution images,

Figure 14 shows in greater detail an embodiment of the simplified picture
retrieval and reproduction system,

Figure 15 shows an embodiment in which control data groups can be arranged
in packets,

Figure 16 shows a data extraction circuit for use in the picture retrieval and

reproduction system shown in Fig. 14,

Figure 17 shows in greater detail an embodiment of the picture storage ‘

system,

Figure 18 shows a recording unit for use in the picture storage system,

Figure 19 diagrammatically illustrates the CD-ROM XA format,

Figure 20 shows a suitable organisation of the record carrier if the picture
information has been recorded in accordance with a CD-I format,

Figures 21, 23 and 24 show suitable configurations of picture lines of
absolutely coded pictures for a number of different resolutions if the recorded
information has been divided into blocks in accordance with a CD-I format,

Figure 22 shows a picture made up of picture lines to illustrate the
configuration shown in Fig. 21,

Figure 25 shows an example of a picture processing unit,

Figures 26 and 27 illustrate picture processing functions to be performed by
the picture processing unit,

Figure 28 shows an embodiment of a read device,

Figures 29 and 31 diagrammatically show examples of a simplified picture
processing unit, and

Figure 30 illustrates the operation of the simplified picture processing unit
shown in Figures 29 and 31.

Figure 1a shows a picture storage system 12 in which the invention can be
used. The picture storage system 12 comprises a picture scanning unit 1 for scanning

pictures on a picture carrier 3, for example a strip-shaped photographic negative or

:
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picture processing means which are known per se. The recording unit S may comprise,

for example, an optical, 2 magnetic or a magneto-optical recording device. In view of
the high storage capacity of optical and magneto-optical record carriers it is preferred
10 to use an optical or a magneto-optical recording device. The control unit 4 may
comprise a computer system, for example a so-called "personal computer” or a so-
called work station with suitable hardware and application software.
Figure 1b shows a picture retrieval and reproduction system for retrieving and
displaying representations of coded pictures stored on the record carrier 184 by means
15 of the picture storage system 12. The picture retrieval and reproduction system 13
comprises a read unit 6 for locating and reading out selected coded pictures under
control of a control unit 7. Representations of coded pictures thus read can be displayed
on a picture display unit. Such a picture display unit may comprise a display screen 8,
~ which for example forms part of the control unit 7, or an electronic image printer 9 for
20 generating a hard copy 15 of a representation of the read-out coded picture. The picture
retrieval and reproduction system 13 may further comprise an additional recording
device Sa, by means of which the coded picture information read by means of the read
device 6, after an optional picture processing operation performed by the control unit 7
for the purpose of enhancement, correction or editing. The control unit in the picture
% retrieval and reproduction system 13 may comprise a computer system, for exampie a
"Personal Computer”, or a work station with suitable hardware and application
software. Although such a system is very suitable for the control task to be performed
and the optional picture processing it has the drawback that it is comparatively

expensive.

In general, it is desirable to have such an expensive computer system for the
control unit in conjunction with the electronic image printer 9 because of the
complexity of the control and picture processing functions. However, if it is merely

desired to display selected coded pictures on a display screen, the computing capacity
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3 1 it is preferred to employ a simplified control unit with a limited computing and storage
capacity and a limited data processing speed.

5 Figure lc shows such a simplified picture retrieval and reproduction system

14. This simplified system 14 comprises a display unit 10 and a picture retrieval and

read unit 11 comprising the read unit 6. A control unit for controlling the retrieval and
read operation and, if applicable, a limited picture processing can be accommodated in
one of the units 10 and 11, but suitably in the unit 11. When the control unit is
10 accommodated in the retrieval and read unit 11 it is possible to employ, amongst
others, a standard TV set or monitor unit for the picture display device. ‘
This is an advantage, in particular for consumer uses because the consumer
then merely has to purchase the retrieval and read device to display the representations
of the pictures. '
15 As a result of their comparatively high cost the picture storage system 12
shown in Fig. 12 and the picture retrieval and reproduction system 13 shown in Fig. 1b
are particularly suitable for central uses, for example in photoprocessing laboratories.
For recording coded picture information it is preferred to record the
information on the record carrier in a predetermined format and order. Figure 2 shows
20 a suitable format and order, in which files containing coded picture information bear
the references IP1, ..., IPn. Hereinafter the files IP1, ...,IPn will be referred to as |
picture files. Moreover, a plurality of control files BB have been recorded. These files
contain control data which is used for controlling the read-out of the coded picture
information, for the purpose of performing optional picture processing operations on
% the picture information read and for the purpose of displaying representations of the
coded picture information. It is to be noted that part of the control data may be
included in the picture files. Preferably, this part of the control data is the part relating
specifically to the control of the read-out, display and picture processing of the coded

picture information contained in the relevant picture file. The advantage of this is that
the required control data becomes available at the instant at which it is needed, j.e, at
the instant at which the picture file is read.

Apart from the picture files Ip and the associated control files BB it may be

desirable in a number of cases to record files with additional information, for example
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; example, the coded picture information.

For every picture stored the picture files contain a plurality of subfiles, which
each define 2 representation of the same scanned picture, the resolutions of the
representations defined by these coded pictures being different. In Figure 2 the different
subfiles for the picture file IP1 bear the references TV/4, TV, 4TV, 16TV, 64TV,

10 256TV. The subfile TV defines a representation of the scanned picture with a
resolution corresponding substantially to a standard NTSC or PAL TV picture. Such a
picture may comprise, for example, 512 lines of 768 pixels each. The subfile TV/4
represents the scanned picture with a resolution which in the horizontal and the vertical
direction has been reduced linearly by a factor of 2 relative to the resolution of the

15 picture represented by the subfile TV. The subfiles 4TV, 16TV, 64TV and 256 TV
define picture representations whose horizontal and vertical resolution has been
increased linearly by a factor of 2, 4, 8 and 16 respectively. Preferably, the subfiles
are arranged in such a way that the resolutions of the representations defined by the
successive coded pictures increase (linearly) in steps of 2. During reproduction, when

20 the consecutive subfiles are generally read successively, it is then simple to first display

a representation of a picture of low resolution and, subsequently, to replace this

representation wholly or partly by representations of the same picture of each time

increasing resolution. This has the advantage that the waiting time before a picture
representation appears on the display screen is minimized. Indeed, on account of the

35 limited amount of information needed for this, the read-out time of a coded picture
defining a low-resolution representation is short in comparison with the read-out time
of encoded pictures defining higher-resolution representations.

A generally' known representation of pictures is that in which the picture is
composed of a matrix of small areas of constant luminance value and/or constant color

30 value. In this representation it is customary to select the areas of constant color value to
be larger than the areas of constant luminance value.

An area of constant color value will be referred to hereinafter as a color pixel

and an area of constant luminance value will be referred to hereinafter as a luminance
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specifying the relevant luminance value and color values.

Figure 3 by way of illustration shows the structure of a picture of color pixels
and luminance pixels. The luminance pixels bear the reference signs (Yz;; ...} Yk-1.r.1)-
The color pixels bear the reference signs (C, ;; ...; Cxp). It is to be noted that in Fig.
10 3, as is customary, the dimensions of the color pixels in the horizontal and the vertical

direction is twice as large as the dimensions of the luminance pixels. This means that ‘
the resolution of the color information in the horizontal and the vertical direction is a
factor of two lower than the resolution of the luminance information.

A suitable picture coding is that in which a digital code or digital codes is/are
15 assigned to every luminance pixel and every color pixel, the code(s) defining the
absolute value of the luminance component Y and the absolute values of the colour-
difference components U and V respectively. Such a coding will be referred to
hereinafter as an absolute picture coding. Preferably, representations of a number of
low-resolution pictures are recorded as absolutely coded pictures. This enables the
20 picture information to be recovered in a simple manner. This is particularly

advantageous for the simplified picture retrieval and reproduction system 14, because
this enables the price of such a system, which is intended for the consumer market, to
be kept low by the use of simple picture decoding systems.
The use of a picture file with a number of absolutely coded pictures of
A different resolutions simplifies the reproduction of representations of composite
pictures, where a representation of a small low-resolution picture is displayed within
the outline of a representation of a higher-resolution picture. The reproduction of such
a representation of a composite picture is referred to as "Picture in Picture" (or "PIP").
Moreover, recording a plurality of absolutely coded pictures defining representations of
& the same picture with different resolutions simplifies the reproduction of eniarged

representations of details of a coded picture. Such a function is also referred to as the
TELE-function (or ZOOM-function). The availability of absolutely coded pictures with
different resolutions implies that for some of the TELE functions and PIP functions the
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required picture information is directly available and need not be derived by means of
additional picture processing operations to be performed by complex circuits.
In the recording of picture information it is customary to record the coded

] pixels in rows (or lines) or sometimes in columns. Recording in lines is to be preferred
' 5 because in the customarily used picture display units the picture information should be
| presented in the form of lines.

When the absolutely coded pictures are recorded in the subfiles TV/16, TV/4
and TV it is preferred not to record consecutive coded picture lines contiguously. Such
method of arranging the recorded information is frequently referred to as
10 “interleaving”. The advantage of such a method is that if a comparatively great part of
the information cannot be retrieved owing to defects of the disc or other causes, it
reduces the likelihood that two adjacent picture lines in the representation of the coded
picture are reproduced incorrectly. Representations with faults in adjacent picture lines
are comparatively difficult to restore. This is not case with representations in which
15 erroneously read pixels (or a picture line) are situated between two correctly read
picture lines. In that case the erroneously read pixels (or picture line) can be replaced
simply by pixels (or a picture line) derived from one or both adjacent picture lines. It is
to be noted that erroneously read pixels can also be restored readily by the use of so-
called error-correction codes. The correction of errors on the basis of such error-

10 correction codes is comparatively intricate and is therefore less suitable for use in the
simplified picture retrieval and reproduction system 14, in which the use of complex
circuits should be avoided whenever possible in view of the resulting high cost.

In the case that the picture information is recorded on a disc-shaped record
carrier with a spiral track the part of the track needed for recording a coded picture
%5 will occupy a plurality of turns of the spiral track. In view of a simple restoration of
erroneously read picture lines it is then desirable that the coded picture lines defining
adjacent picture lines in the representation of the picture to be reproduced do not adjoin
each other neither in the track direction (also referred to as tangential direction) nor in
a direction transverse to the track (also referred to as radial direction), which will be
g o explained with reference to Figures 7 and 8.

Figure 7 shows a disc-shaped record carrier 70 on which picture 80 composed

of consecutive picture lines 11, ..., In has been recorded in a spiral track 71 in the form
of a series of absolutely coded picture lines BLal, BLa3, BLa5, BLa7, BLa9, BLall,
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extends over more than one turn of the spiral track 71. Since the coded picture lines

defining adjacent picture lines of the representation do not adjoin one another neither

radially nor tangentially this prevents coded picture lines which define adjacent picture

1

lines in the representation from being read incorrectly as result of the occurrence of

10 disc defects. It is to be noted that for the sake of clarity the length occupied by the
coded picture lines BLa on the recording is shown to be substantially greater than in '
reality. In practice, it occurs comparatively often that a disc defect occupies a plurality
of consecutively recorded coded picture lines. In view of the requirement that adjacent

-picture lines should not be defined by adjacently recorded coded picture lines the order

15 of the absolutely coded picture lines in the track depends strongly on the length of the
tumns of the spiral track and on the length required for recording an absolutely coded
picture line. Arrangements suitable for recording absolutely coded picture lines will be
described in more detail further on in the description.

For high resolutions the storage of absolutely coded picture information has

20 the drawback that the amount of information to be recorded is very large. For such
high-resolution pictures a residual coding is very suitable. In such a residual coding
differences between the signal value of the pixels of the high-resolution picture and the
signal value of the corresponding part of the lower-resolution picture are determined
and subsequently encoded.

25 To illustrate this coding method Fig. 4 shows one luminance pixel Y of a low-
resolution picture and four luminance pixels Y, ,’; Y,,’; Y,,' and Y,,’ of the
corresponding higher-resolution picture in the case that the horizontal and the vertical
resolution is increased by a factor of 2. Instead of the absolute luminance value of the
luminance pixels Y, ,’, ..., Y2’ the residual coding encodes differences (hereinafter

30 referred to as residual values) between the luminance values of the luminance pixels
Y., -..., Y,,' and the luminance pixel Y. In this way the residual values of a complete

picture can be determined both for the luminance and for the color information. As the

number of residual values equal to zero or being very small is large in comparison with
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5 a picture with further increased resolutions. Thus, by recording one absolutely coded

low-resolution picture and a series of residually coded pictures of increasing resolutions
in compressed form it is possible to record a plurality of coded pictures defining
representations of the same picture with increasing resolutions. In the picture file IP1
shown in Fig. 2 the pictures in the subfiles TV/4 and TV are absolutely coded and the
10 pictures in the subfiles 4Tv, 16TV, 64TV and 256TV are residually coded, with non-
linear quantization and Huffman coding. Such a coded picture will be briefly referred
to hereinafter as a residually coded picture.

The color information is also coded residually in a way similar to the
luminance information. However, the horizontal and the vertical resolution of the
15 consecutive residually coded color information increases by a factor of four instead of
by a factor of two as with the luminance information. This means that a picture file
containing only residually coded luminance information and no color information (4TV
and 64TV) alternates with a picture file containing both residually coded luminance
information and residually coded color information (16TV and 256TV), see Fig. 2.
Leaving out the color information in the subfiles 4TV and 64TV reduces the required
storage capacity and the access time to the coded picture information in the picture file.
However, the absence of the color information in the subfiles 4TV and 64TV need not

S

adversely affect the picture quality during reproduction. This is because during the
reproduction of a representation of a coded picture for which no color information has
(S been recorded the color information of the next coded picture defining a representation
of higher resolution or the color information of the preceding coded picture defining a
representation of lower resolution can be utilised. In order to reduce the total access
time to the required picture information it is to be preferred to record the color
information U, V in the subfiles 16TV and 256TV contiguously to the luminance

0 information Y in the subfiles 4TV and 64TV, as is illustrated for the file IP* in Fig. 2.
An even shorter access time to the required high-resolution color information is
obtained if the color information in the subfiles 16TV and 256TV is divided into a
portion U*, V* and a portion U’, V*, the portion U*, V* defining color information

0 s v o e st bR
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represented by U*, V* and U’, V’ together. This is possible, for example, in that for a
picture the coded color information of one of the four available pixels of the picture is
first recorded in U*, V* and subsequently the coded color information of the other
pixels of the picture is recorded, as is illustrated in Figure 5. In this Figure the color
pixels belonging to U*, V* (UV11; UV3]; UVS5I; ...) are represented as shaded blocks
and the color pixels belonging to U’, V’ (UV21; UV4], ..., UV12; UV22; UV2) are
represented as non-shaded blocks. The information U*, V* in 16Tv and 256TV defines
the color information with a horizontal and vertical resolution which is half the

10 resolution of the luminance information defined by the subfiles 4TV and 64TV
respectively. Thus, the luminance information in the subfile 4TV and 64 TV ‘
respectively together with the color information U*, V* in the subfiles 16Tv and

256TV respectively again define a representation whose horizontal and vertical ‘-
resolution of the color information is equal to half the resolution of the luminance
15 information. This means that the ratio between the resolution of the color information

and the luminance information of a representation defined by the combination of the P
luminance information of a subfile 4TV and 64TV and the color information U*V* of a
subfile 16TV and 256TV respectively is equal to the ratio between the resolution of the
color information and the luminance information of the representations defined by the
20 subfiles TV/4, TV, 16TV and 256TV as a total, so that representations of all the stored
coded pictures with the same resolution ratio between color and luminance information
can be displayed.

However, it is to be noted that during the reproduction of the representation of

the coded picture recorded by means of the subfile 4TV it is also possible to use the

5 color information of the subfile TV or the complete color information of the subfile
16TV.
As already stated, it is customary to record the coded pixels line by line.

When the residual coding described above is used, using a non-linear
quantization and Huffman coding, the residual values are represented by means of
codes of varying length. This means that the space required for recording the residually
coded picture lines is variable. Therefore, the position at which the beginning of the
residually coded picture line is recorded is not unambiguously defined by the beginning

of recording of the first coded picture line of a coded picture. This complicates the
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10 A very fast retrieval of selected coded picture lines can be achieved in that the
addresses at which the recordings of coded picture lines on the record carrier begin are
recorded on the record carrier in a separate control file, preferably at the beginning of
each subfile. In Fig. 6 these addresses have been indicated, by way of example, as
ADLN#1, ..., ADLN#1009 in the control file IIDB at the beginning of the subfile

15 4TV. The picture line information in the form of the series of residually coded picture
l lines is inserted in the section APDB of the subfile 4TV. (The section APDB represents
the actual picture information within the subfile 4TV).

Generally, when searching for the starting points of the picture lines on the
record carrier during a coarse search process a read element is moved relative to the
0 record carrier to a position at a short distance before the starting point where the
recording of the coded picture line begins. Subsequently, a fine search process is
carried out in which, while the record carrier is scanned with a speed corresponding to
the normal read speed, the beginning of the recording of the selected residually coded
picture line is awaited, after which reading of the selected coded picture line is started.
N The accuracy with which the read element can be positioned relative to the record '
carrier during the coarse search process is limited and in optical data storage systems it
is generally much greater than the distances between the positions at which the
recordings of successive coded picture lines on the record carrier begin. Therefore, it is
preferred to store only the start addresses of a limited number of coded picture lines
whose starting points of recording are spaced apart by a distance substantially equal to

the accuracy with which the read element can be positioned during a coarse search

process. This enables the information of selected coded picture lines within a stored
coded picture to be located and read rapidly without an unnecessarily large amount of
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i turn of the disc, which means that the distances between the positions specified by

5 addresses substantially correspond to half the length of one turn of the disc when disc-
shaped record carriers are used.

The stored coded pictures generally define a number of pictures in landscape
format (i.e. for a faithful reproduction the picture should be displayed in an orientation
in which the width of the picture is larger than the height of the picture) and a number

10 of pictures in portrait format (i.e. for a faithful reproduction the picture should be
displayed in an orientation in which the height of the picture is larger than the width of '
the picture).

By way of illustration Figure 1 shows an image carrier with some pictures in
landscape format (2a, 2b, 2c and 2d) and one picture in portrait format (2¢). On the
15 record carrier all the coded pictures are recorded as though they were representations
of pictures in landscape format. This is in order to enable a uniform picture scanning to
be used without the necessity to detect whether the scanned picture is of the landscape
or portrait type and to change over the scanning and/or picture processing depending
upon the detection result. However, this means that during reproduction the
20 representations of portrait format pictures will be displayed in an incorrect rotated
position. This can be precluded by providing a possibility to assign a rotation code to
the recorded coded pictures, which code indicates whether the representation should be
rotated during reproduction and, if this is the case, whether the representation should
be rotated through an angle of 90, 180 or 270 degrees. This rotation code can be
N included in every picture file IP1, ..., Ipn. It is also possible to record these rotation
codes in the control file BB or to store these rotation codes in a non-volatile memory
arranged in the read unit or connected to this unit.

During reproduction it is then possible to determine on the basis of the

rotation code whether the representation to be displayed should be rotated and, if this is
the case, a rotation through the desired angle can be performed prior to reproduction.
A drawback of including the rotation codes in the picture files IP is that these rotation
codes have to be determined already during scanning of the pictures. In practice this
means that an operator of the picture storage system should determine for each scanned
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1 unit with the correct orientation. This is undesirable in particular because it implies that
5 an operator must be present during recording, which makes it difficult to realise a fully
automated picture storage system 12.
If the rotation codes are already available during recording of the coded
picture information it will be advantageous to record these codes on the record carrier.
In the case of the file organisation shown in Fig. 2 a suitable position for recording the
10 rotation codes is the subfile FPS of the control file BB. For reasons of user
convenience it is desirable to specify, apart from the required rotation, wether instead
of a representation of stored coded pictures a representation which is slightly shifted (to
the left, right, top or bottmﬁ) should be displayed. This is certainly desirable if the
display area within which the representation is to be displayed in a display unit is

15 smaller than the dimensions of the representations, because it is possible that an
important detail of the picture falls outside the display area. The desired shift can be
specified by assigning a translation code to every coded picture. In Figure 9 a suitable
translation coding for a picture 90 is defined by means of the coordinates xp and yp of
a vertex 91 of the picture 91 to be displayed after translation. By means of a translation
10 code and a magnification code it is possible to specify the magnification factor with
which a certain part of the original picture is to be displayed. The reference numeral 93
indicates an enlarged represeﬁﬁtion of a part of the picture 90, defined by a translation
xp, yp and a magnification factor of 2. In addition to the above data it is also possible
to include other picture display data in the subfile FPS of the control file BB, such as
is for example parameters specifying a color or luminance adaptation to be applied before
a representation of the coded picture is displayed. Moreover, it is advantageous to store
the desired sequence in which the pictures must be reproduced in the subfile FPS
within the control file BB.

The afore-mentioned information about the display sequence, rotation,

10 translation, magnification, brightness and color adaptations and other picture processing

operations to be performed prior to reproduction of the representation of the coded
picture will be referred to hereinafter as preferential reproduction settings. A collection
of preferential reproduction settings defining the preferred sequence as well as all the
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may pe sets of preferential reproduction settings can be recorded on the record carrier only if
they are available during recording. This requires human intervention during recording.
10 During reading of the record carrier a set of preferential reproduction settings is
selected and the representations of the coded pictures can be displayed in conformity ‘
with the selected set of preferential reproduction settings. Figure 10 is a block diagram
of an embodiment of a picture retrieval and display system by means of which
representations of coded pictures can be displayed in conformity with a selected set of
15 preferential reproduction settings. In this diagram the reference numeral 100 refers to a
read unit for reading the record carrier. For the purpose of applying the information
being read the read unit 100 is coupled to a control and signal processing unit 101.
From the infoﬁnation received from the read device 100 the unit 101 selects the file
FPS containing the set(s) of preferential reproduction setting(s) and stores this (these)
20 set(s) in a control memory 102. By means of a data entry unit 103, for example a
remote control device, a user can select a set from the control memory 102 and can
subsequently activate the unit 101 to start the read cycle, in which the coded picture
information is read in the sequénce specified by the selected set of preferential
reproduction settings under control of the unit 101. After the coded picture information
3 has been read out this information is processed in accordance with the selected set of
preferential reproduction settings and is applied to a display unit 104.
It may occur that after some time the preferential reproduction settings stored
on the record carrier are no longer entirely in compliance with the user’s wishes or that
no or wrong preferential reproduction settings have been recorded on the record

30 carrier. This is problematic in particular if the record carrier is of a type which cannot

be overwritten, because the recorded preferential reproduction settings then cannot be
adapted. This problem can be mitigated by providing the retrieval and display system in

Fig. 10 with a non-volatile memory 105 in which together with a record carrier
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_ the desired changes of the preferential reproducuon settings relative to the set of
1 preferential reproduction settings recorded on the record carrier is stored for the record
carrier specified by means of the record carrier identification code. In view of the
5 limited storage capacity of the non-volatile memory 105 it is desirable to record the
information necessary for the preferential reproduction settings in a most compact
form, for which reason it is preferred to record the information about the changes of
the preferential reproduction settings.
Fig. 11 shows by way of example a suitable format 110 of the preferential
10 reproduction settings included in the file FPS on the record carrier. The format 110
comprises a section DID in which the unique record carrier identification code is
stored. Such a code may comprise a large random number generated by means of a
random-number generator and recorded on the record carrier. The code may comprise
a time code indicating the time in years, months, days, hours, minutes, seconds and
15 fractions of seconds. Alternatively, the record carrier identification code may comprise
* a combination of a time code and a random number. In the format 110 the section DId
is followed by sections FPS1, FPS2, ..., FPSn in which a number of different sets of
preferential reproduction settings are stored. Each of the preferential reproduction
setting sections FPS1, ..., FPSn contains a portion SEL in which a set identification
20 number for each of the different sets of preferential reproduction settings to be selected
by different users are specified, and a portion specifying the sequence SEQ in which
the representations of the stored pictures are to be reproduced. This portion is followed
by the coded sections FIM#1, ..., FIM#n storing for the pictures 1, ..., n preferential
processing operations to be performed before the representation of the relevant picture
25 are displayed.
Fig. 12 shows by way of example a suitable format 120 in which the
information about the desired adaptations of the set of preferential reproduction settings

can be stored in the non-volatile memory 105. The format 120 comprises a section 121
specifying combinations of record carrier identifications and set identification numbers
for which information about preferential reproduction settings has been stored. To each
of these combinations a pointer is assigned, which pointer is included in the section
DID-POINT and specifies the address of the sections DFPS], ..., DFPSa in the non-
volatile memory 105.
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sections LTELE and LPAN specify the length available for the storage of the new
data relating to picture magnification (in a section NTELE) and picture translation (in a
section NPAN). In this way it is possible to select the accuracy with which the picture
10 processing information is to be stored. Thus, it is possible, for example, to define three
different lengths indicating three different accuracies. LTELE and LPAN are followed ‘
by the portions NTELE and NPAN. If the information about the picture magnification
and picture translation need not be changed this is indicated by the length zero in
LTELE and LPAN. By storing only the preferential processing operations for pictures
15 with modified preferential processing operations the space required for the storage of
the new preferential reproduction setting is reduced considerably. Apart from the
reduction of the required storage space by said recording of the differences it is
possible to obtain an additional reduction by specifying the length required for the
storage of modified data. When the record carrier is read an adapted set of preferential
20 reproduction settings is derived from the preferential reproduction settings recorded on
the record carrier and the differences stored in the memory 105, and this adapted set is
stored in the memory 102.
Instead of, or in addition to, the non-volatile memory 105 a changeable
memory 106, for example in the form of a magnetic card, EPROM, EEPROM or
1% NVRAM, can be employed for the storage of preferential reproduction settings in the
] retrieval and display system shown in Fig. 10.

This has the advantage that a user can display the picture information on a
record carrier in accordance with the same preferential reproduction setting on different
picture retrieval and display systems to which a changeable memory 106 can be
connected. When one of the two or both memories 105 and 106 are used for the
storage of preferential reproduction settings it is desirable that a selection is made from
the different sets of preferential reproduction settings defined by the sets of preferential
reproduction settings on the record carrier and by the modifications of the preferential
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preferential reproduction settings recorded on the record carrier, determine the sets of
preferential reproduction settings available for the relevant record carriers and store
them, for example, in the memory 102. Subsequently, one of the available sets of
preferential reproduction settings in the memory 102 is selected in accordance with a
predetermined selection criterion. Preferably, the selection criterion is such that the
highest priority is assigned to the preferential reproduction setting information in the

- changeable memory 106, medium priority to the preferential reproduction setting

information in the non-volatile memory, and the lowest priority to the preferential
reproduction settings on the record carrier. If the unit 101 comprises a computer,
automatic selection can be realised by loading the computer with a suitable selection
program.

Now reference is made again to the file OV in Fig. 2, which for all the
picture files IP1, ..., IPn comprises a subfile TV/16 containing an absolutely coded
low-resolution picture. Recording a file OV has the advantage that an overview of the
coded picture information recorded on the record carrier can be obtained with a
minimal access time. This is possible, for example, by successively by displaying the
coded pictures in the subfile TV/16 as representations which wholly or partly fill the
display screen, preferably in the sequence defined by the selected set of preferential
reproduction settings. However, it is also possible to compose a representation in the
form of a so-called mosaic picture from the subfiles, in which mosaic picture a large
number of representations of the coded low-resolution pictures contained in the subfiles
TV/16 are arranged in the form of a matrix, preferably in an order dictated by the
selected set of preferential reproduction settings. By way of illustration Fig. 13 shows a
mosaic picture 130 made up of the representations (IM#1, IM#3, ..., IM#26) of sixteen
low-resolution subfile pictures.

Fig. 14 shows an embodiment of the picture retrieval and display system of
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i comprises the read unit 6, a control unit 140 and a picture processing unit 141. The

read unit 6 supplies the information read from the record carrier to the control unit 140

and to the picture processing unit 141 via a signal path 142. The control unit 140 then

5 selects specific information contained in the control files BB and IIDB from the

-

information read. The picture processing unit 141 selects picture information from the
information read and converts this picture information into a form suitable for the
display unit 10. The read unit 6 and the picture processing unit 141 are controlled by
the control unit 140 on the basis of the data entered by a user, for example via a data
10 entry unit 143, and on the basis of the control data in the control files BB and IIDB.

In view of the large amount of information for every recorded picture it is
preferred to read files containing picture information with a high speed, i.e. with a high
bit rate, in order to minimize the read time per picture read. However, this means that
‘the data in the control file is also read with a high bit rate. The control task is
15 performed by the control unit 140. This control task requires only a limited data
processing rate, enabling a simple slow low-cost microcomputer having a low data
processing rate to be used for this purpose. However, in general such a low-cost
microcomputer is not capable of processing the control data which is supplied at a high
rate during read-out of the control files BB and IIDB. This is because the rate at which
}0 the control data is presented (which rate is substantially equal to the picture information

rate) is too high to enable it to be processed by the slow low-cost computer. This
problem can be mitigated in that every bit group containing control data is recorded n
times (n being an integer greater than or equal to 2) in succession on the record carrier.

A group of n times repeatedly recorded bit groups will be referred to hereinafter as a

W
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packet. Packets of n identical bit groups are then supplied when the control data is
read. Fig. 15 by way of example illustrates the manner in which the control data in the
control files BB and IIDB can be supplied by the read unit 6 in the case that n is equal
to 2 and the number of bits per bit group is 8.

In Fig. 15 the bit groups bear the reference numeral 150 and the packets bear
50 the reference numeral 151. The number of bits per bit group is eight and the number of
bit groups per packet is two.

By repeating identical bit groups n times it is achieved that the rate at which
the control data is supplied by the read unit is reduced by a factor of n without the use
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reprduction syskgih 4 dataRREAUDR circuit 145 may comprise, for example, a register 160
(see Fig. 16a) which is loaded with a clock frequency equal to the bit group repetition
{10 rate divided by n. This clock signal can be obtained very simply by using one bit
within each bit group 150 as a synchronization bit 152. To the synchronization bits 152
of successive bit groups 150 a logic value may be assigned which alternates with a
frequency related to the repetition rate of the packets 151 of bit groups 150. The
alternation frequency may be equal to half the repetition rate of the packets (as shown
15 in Fig. 15) or a multiple thereof. This has the advantage that a clock signal can be used
which is derived directly from the synchronization bits.

The data extraction circuit 145 comprises a clock extraction circuit 161 which
supplies an alternating clock signal corresponding to the alternating logic values of the
synchronization bits to a load control input of the register 160. The register 160 is of a
20 customary type which is loaded with a bit group of each packet 151 under control of
the clock signal. The clock extraction circuit 161 also transfers the clock signal to the
microcomputer system 144 via the signal line 162. Preferably, the bit groups in the
: control file are arranged in so-called frames, which bear the reference numeral 154 in
Fig. 15. In that case it is desirable that the beginning of each frame 154 can be
23 detected simply. A very simple detection can be achieved by inserting at the beginning
of the frames 154 a plurality of frame synchronization groups 153 with synchronization
bits 152 which exhibit a predetermined pattern of logic values 150 which differs
distinctly from the possible patterns of logic values of the synchronization bits 152
] which can occur in the other packets.
fo Each frame 154 has a portion 155 containing redundant information for the
| purpose of detecting whether the frame has been read-in correctly by the
microcomputer 144. An incorrect read-in may be caused, for example, by a program

interrupt, in which the process of reading in the control data is interrupted in order to
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microcomputer 144 itself. The data extraction circuit 145 comprises a frame
synchronization detector 163 which detects the beginning of each frame on the basis of
the synchronization bits 152 in the frame synchronization bit groups 153. After

" detection of the beginning of the frame the frame synchronization detector 163 supplies

a synchronization signali to the microcomputer 144 via a signal line 164. Under control
of the signals received via the signal lines 164 and 165 the microcomputer 144 reads in '
the control data available in the register 160 in an, in principle, customary manner. It
is to be noted that, in pr'mciﬁle, the functions of the frame synchronization detector 163
and/or the register 160 and/or the clock extraction circuit 161 can also be performed by
the microcomputer 144 itseif.

In the above described process of reading in the control data from the control
files BB and TIDB the clock signal for the register 160 is derived from the
synchronization bits 152. However, it is also possible to derive the clock signal for
loading the register 160 from a picture information clock signal which is usually
generated in the picture processing unit 141 for the purpose of reading in the coded
picture information. This picture information clock signal has a fixed relationship with
the bit group repetition rate in the read-out picture files and, consequently, with the bit
group repetition rate in the control files BB and IIDB. This is because the control files
and picture files have been formatted and coded in the same way. Therefore, the clock
signal for loading the register 160 can be derived simply from the picture information
clock signal by means of a frequency dividing circuit.

Fig. 16b shows an example of the data extraction circuit 145, which employs
a frequency divider 165 for deriving the clock signal for the register 160, which divider
derives the clock signal from the picture information clock signal, which is applied to
the frequency divider 165 by the signal processing unit 141 via a signal line 166. The
clock signal for loading the register 160 must be synchronized with the beginning of the
frames 154. This can be realized simply by employing a resettable counting circuit for
the frequency divider 165, which counting circuit is reset each time by a reset signal
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5 example in a manner which is customary with CD-ROM and CD-ROM XA and which
will be described hereinafter with reference to Fig. 19, the reset signal for the counter
can be derived on the basis of the block synchronization sections (SYNC) situated at
the beginning of each block (BLCK). However, this requires that the beginning of each
frame 154 is always situated at a fixed position relative to the block synchronization

i 10 section (SYNC). This can be achieved simply by selecting the beginning of each frame

154 at the beginning of a block. In the last described method of synchronizing the clock
signal for the register 160 no use is made of the frame synchronization bit groups 153
situated at the beginning of each frame 154. However, in that case it is also desirable
that the beginning of each frame 154 comprises a number of bit groups not containing
15 any control data. Indeed, upon detection of the beginning of each frame the
microcomputer calls a read-in program for controlling the read-in of the applied control
data. However, at this instant the microcomputer may be busy performing another
control task. Such a control task must be interrupted before the read-in program can be
called. This interruption of an active control task and the subsequent call for the read-in

: 20 program requires some time. Arranging a number of bit groups without any control

data at the beginning of each frame 154 ensures with a high reliability that during read-
out of the first packet 151 of useful control data in each frame 154 the microcomputer

‘ 144 is ready to read in the control data under control of the read-in program. From the

above it is evident that the synchronization bit groups 153 at the beginning of every
25 frame may serve a dual purpose, i.e. providing synchronization and realizing a waiting
time until the first useful control data is presented.
In the case that the bit groups 153 are used only for realizing the waiting time
the logic values of the bits in these bit groups 153 may assume an arbitrary value.
If the bit groups 153 are also used for synchronization purposes it is important
130 that the bit groups 153 exhibit a bit pattern which does not occur in the other bit groups
of the frame 154. For this purpose numerous different methods are possible, such as
for example the use of non-identical bit groups in a packet or the insertion of additional

packets without useful control information between the packets of control data. The
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information signals, for example RGB picture signals, representing the scanned picture.

10 The picture signals at the output of the scanning element define the highest attainable
resolution in number of pixels per picture. The information signals supplied by the ‘
scanning element 170 are converted into a luminance signal Y and two color-difference
signals U and V by means of a customary matrix circuit 171. A coding circuit 172
converts the signals Y, U and V in a customary manner into absolutely coded signals

15 (for the lower-resolution pictures) and residually coded pictures (for the higher-
resolution pictures) in accordance with the coding schemes described hereinbefore. The
scanning element 170, the matrix circuit 171 and the coding circuit 172 are controlled
by means of a customary control circuit 174 on the basis of control commands applied
to the control circuit 174 by the control unit 4 via an interface circuit 175. The

20 absolutely and residually coded picture information generated by the coding circuit 172
is applied to the control unit 4 via the interface circuit 175. The control unit 4 may
comprise a computer system comprising a display unit 176, a computing and storage
unit 177 and a data entry unit 178, for example a keyboard, for data input by the user.

In a customary manner the display unit 176 and the data entry unit 178 are coupled to

25 the computing and storage unit 177. The computing and storage unit 177 is further

coupled to the picture scanning unit 1 and the recording unit 5 via an interface circuit

179 and 180 respectively. The recording unit 5 comprises a formatting and coding unit

181 which converts the information to be recorded, which information is received from
the control unit via an interface circuit 182, into codes which are suitable for recording
and which are arranged in a format suitable for recording. The data which has thus
been coded and formatted is applied to a write head 183, which records a
corresponding information pattern on the record carrier 184. The recording process is

controlled by a control circuit 185 on the basis of the control commands received from
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write head 183 relative to the record carrier 184.
The storage and control unit 177 is loaded with suitable software to arrange
the residually coded picture information supplied by the scanning unit 1 in a customary
5 manner in accordance with the afore-mentioned formatting rules and to compose the
picture files IP and OV. Moreover, the computing and storage unit 177 has been loaded
with software for inserting in the control file, in a customary manner and in accordance
with the afore-mentioned formatting rules, the preferential reproduction settings input
by an operator together with other automatically generated control data, such as for
10 example a list of addresses at which the various files have bfile IT comprising a section
CNTR with control data and a section FPS with the sets of preferential reproduction
settings in the format already described with reference to Fig. 15. Preferably, the
section IT is recorded in a predetermined area on the record carrier in a section of
predetermined length. This is in order to simplify retrieval of the required information
15 by the microcomputer. If the section IT is not large enough to accommodate all the
control data a part of the control data can be recorded in a section ITC after the file
OV. In that case it is preferred to include a pointer in the section IT to specify the
starting address of ITC.
For the case that the information has been recorded in CD format Fig. 21
20 shows for the absolutely coded subfile TV such an arrangement of the picture lines
Y01, Y02, ..., Y16 with absolutely coded luminance information and the picture lines
CO01, CO03, ..., C15 with absolutely coded color information, that successive lines do
not adjoin each other in t42). The record carrier described therein is eminently suited
for recording information in accordance with a CD format. A recording device for
i25 recording the files on such record carrier is shown diagrammatically in Fig. 18. The
shown recording device comprises a formatting circuit 186, which composes the
information to be recorded, which has been applied via the interface circuit 182, in
accordance with a formatting scheme , for example as customary in the so-called CD-
ROM or CD-ROM XA system.
1o By way of illustration this format is shown broadly in Fig. 19. In accordance

with this format the data is arranged in blocks BLCK of a length corresponding to the
length of a subcode frame in the CD signal. Each block BLCK comprises a block
synchronizing section SYNC, a header section HEAD containing an address in the form




ﬁ

‘ BLa2, BlLa4, The absolutely coded picture lines BLal, ..., BLal3

Bsent the pict Replaced * 113 egpectively. The absol ut el y coded
e“}og@%mve b l ﬂH“jn such a way that the i /ﬁF“/mﬁf
I a

utive picture ontiguous neither in ara nor in a
tial direction. The reference nuneral 72 refers to an unreadabl & di sc
n, also called disc defect. The defdct shown extends over nore than

gurn of the spiral track 71. Since the coded picture |ines defining

ent pi cfiancabsolytestiae wﬁ%cmmdmsttatthmbsdhamnme sodevinrthe webcade pomion

32%? b0 a0, acovinted MimBE BRGE o Y e DR Srfds ol it Bk B "

i ect | y famherecomprisedectiort gronp Ul £ Mafine sirflilr o et Qeicsibed hbd\ﬁ: k&tbg noted

that §f or the sake of clarity the |ength occupied by the code(éi_hpl cture lines

In the rareeRsefigeiothes cpniiguous patsafithe mesanm}orgmetac subfile

i Thercoded t y .

LFUP?"?' " QiR AUC AT BntBitn Siraf sty BV BTV G At

r equi

spira

irenent ihhadimélgy AR Nds ipisRowi fh Fgglezs_g sgopd.d not be defl ned by adjacently
ided coded picture lines the or

er of the absolutely coded picture
in the trackTi&gERARBEmENt pieyents byp ohmoreadjadenbpicurelinesringhef t he

trackeepRfentilion bt the AGh ob & MERA bR beirfy Rbd ilt8rBly oL rlbft o¥ 4figded

defects. The restoration of representations of pictures in which incorrectly read picture
10 lines adjoin each other is very difficult to realize. This is in contradistinction to the
restoration of an incorrectly read picture line situated between two properly read
picture lines in the representation. In the last-mentioned case restoration is simple by
replacing incorrectly read picture lines by pixels derived from adjacent picture lines.
Fig. 25 shows the picture processing unit 141 in greater detail. The picture
15 processing unit 141 comprises a first detection circuit 250 for detecting the
synchronization codes LD and the picture line numbers LN indicating the beginning of

| each residually coded picture line. A second detection circuit 251 serves for detecting

the beginning of each subfile in each picture file with a residually coded picture to
indicate the beginning of the section IIDB containing the addresses of a number of

20 coded picture lines. It is to be noted that the detection circuits 250 and 251 are needed
only for processing the residually coded pictures and not for processing absolutely
coded pictures. For the purpose of these detections inputs of the first and the second
detection circuit 250 and 251 are connected to the signal path 142. A decoding circuit
252 for decoding the residually coded picture informatinformation applied via the signal

25 path 142 is loaded into the picture memory. The information thus stored in the picture
memory 255 is read with the aid of an address generator 257 and is subsequently
applied to the display unit 10 via the signal converter 258 in order to be displayed.

In Fig. 26 the reference numerals 261, 262, 263 denote picture representations
of the same picture but with different resolutions. The representation 261 comprises
256 picture lines of 384 pixels each. The representation 262 comprises 512 picture lines
of 768 pixels each and the representation 263 comprises 1024 picture lines of 1536
pixels each. The coded pictures corresponding to the representations 261, 262 and 263
are included in consecutive subfiles TV/4, TV and 4TV of a picture file IP. The
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example, the header HEAD and the subheader SUBHEAD of the biocks BLCK. For
each subfile this data is read in by the control circuit 253 in response to a signal

10 supplied by a block synchronization detector 262a upon detection of the beginning of
each block BLCK.

In the case that a representation of an absolutely coded picture is to be
reproduced, upon detection of the beginning of the subfile to be selected, the control
circuit sets the multiplex circuit 254 to a state in which the signal path 142 is connected

15 to the data inputs of the picture memory 255. Moreover, the address generator 256 is
set to a state in which the memory locations are addressed in synchronism with the
reception of the successive pixel information, in such a way that the information for the
picture lines i1, ..., 1512 is stored in the respective rows rl, ..., 1512 of the memory
255. The picture information thus loaded into the memory 255 is read out and is

20 converted into a form suitable for the display unit 10 by means of the signal converter

258. The read-out sequence is determined by the sequence in which the address
generator 257 generates the successive addresses. During normal reproduction this
sequence is such that the memory is read in a row-by-row fashion, starting with the
row rl and starting with column ¢l within a row. This is possible both in accordance
| 25 with the interlaced-scan principle and the progressive-scan principle. In the case of
read-out according to the interlaced-scan principle all the odd rows of the picture
memory 255 are read first and subsequently all the even rows of the picture memory

255 are read. In the case of read-out in accordance with the progressive-scan principle
all the rows are read in sequehce.

A very attractive alternative for the method of storing the picture information in the
picture memory 255 is that in which the picture memory 2535 is first filled with picture
information from a picture file defining a lower-resolution representation of a picture
and subseguently the content of the memory is overwritten with a coded picture
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i ncreased resolutions. Thus, by recordi'ng one absolutely coded

defining a higher-resolution representation of the same picture. In the above example
this is possible in that during read-out of each coded pixel from the subfile TV/4 each
of a group of 2x2 memory elements is each time fiiled with the signal value defined by
this coded pixel. This method is known as the "spatial replica” method. A better
picture quality is obtained by filling only one of the memory elements of the 2x2
matrix with the signal value defined by a read-out pixel, and by deriving the other
pixels of the 2x2 matrix from adjacent pixels by means of known interpolation
techniques. This method is known as the "spatial interpolation™ method. After detection
of the next subfile (in the present case TV) the content of the picture memory is each
time overwritten with the picture information of this subfile in the methods described
above. The amount of information in the subfile TV/4 is only a quarter of that in the ‘
subfile TV. This resuits in a substantial reduction of the time after which a first
provisional picture is displayed on the display unit. After read-out of the picture file
TV/4 this low-resolution picture is overwritten with a representation of the same
picture having the desired resolution. As the picture files with coded pictures of
successive resolutions succeed one another directly no time is lost in searching for the
subfile TV after read-out of the subfile TV/4,

In the case that a picture is to be rotated the address generator 256 is set to a
state in which the sequence of addressing the memory locations is adapted in
accordance with the desired rotation angle. Figs. 27b, 27¢ and 27d illustrate how the
picture information is stored in the memory for a rotation through an angle of 270, 180
and 90 degrees respectively. For the sake of clarity these Figures only show the
positions of the information of the first two picture lines 11 and 12 of the picture.

In the case that a representation of a small picture is to be displayed within t@e
outline of a full-scan representation of another picture or, if desired, the same picture
(PIP function), this can be achieved simply by filling the desired location of the picture
memory 255 with the low-resolution picture of the subfile TV/4 without magnification.
When the picture memory 255 is filled the address generator 256 is then set to a state
in which the information for memory locations is addressed in which the small picture
is to be stored. To illustrate this these memory locations are represented as a frame 264
in Fig. 26. During the picture processing described above the presence of the low-
resolution picture in the subfile TV/4 again has the advantage that the picture

information required to perform this function is directly available in the picture file IP,
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In order to magnify the residually coded pictures the above step is performed

110 first. Subsequently, the part represented by the frame 266 is selected in the subfile
}

4TV. The part in the frame 266 corresponds to the part within the frame 265 in the
representation 262. The control circuit 253 sets the multiplex circuit 254 to a state in
which the output of the residual decoding circuit 252 is connected to the data inputs of
" the memory 255. The address generator 256 is set to a state in which it addresses the
15 picture memory 255 in synchronism with the received coded pixels in the sequence in
which the residually coded picture information from the subfile 4TV becomes available.
The picture information in the addressed memory locations is applied to the decoding
circuit 252 and by means of the adder circuit 259 it is added to the residual value, after
. which the information thus adapted is loaded into the addressed memory location. The
20 part of the picture information recorded on the record carrier corresponding to the
frame 266 is preferably read on the basis of the information in the control file IIDB.

The information in the section IIDB is read in by the control circuit 253 in response to
a signal from the detector 250. Subsequently, the address of that coded picture line is

selected from this information which is situated shortly before the first coded picture

25 line corresponding to the picture line in the frame 266. After this, the control circuit
supplies a command to the control unit 140 via the control signal path 260, which
control unit in response to this command initiates a search process in which the part
with the selected coded picture line is located. When this part is found the read-out of

the picture information is started and the adaptation of the content of the memory 255
is started as soon as the part of the first coded picture line which corresponds to the
part of the picture within the frame 266 is reached. The detection of this coded picture
line is effected on the basis of the line numbers which together with the line

synchronization codes LD have been inserted at the beginning of each coded picture
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Fig. 28 shows an embodiment of the read unit 6 by means of which it is
possible to read out the coded picture information recorded on the record carrier by
means of the recording unit shown in Fig. 18. The shown read unit 6 comprises a
customary read head 280 which reads the information patterns on the record carrier 184
10 by scanning the track 20 and converts the resulting information into corresponding
signals. The read unit further comprises a customary positioning unit 284 for moving ‘
the read head 280 in a direction transverse to the tracks to a portion of the track 20
specified by a selected address. The movement of the read head 283 is controiled by a
- control unit 285. The signals converted by the read head 280 are decoded by an EFM
15 decoding circuit 281 and are subsequently applied to a CIRC decoding circuit 282. The
CIRC decoding circuit 282 is of a customary type, which restores the original structure
of the information which has been interleaved prior to recording and which detects and,
if possible, corrects incorrectly read codes. Upon detection of incorrigible errors the
CIRC decoding unit supplies a new error flag signal. The information which has been
20 restored and corrected by the CIRC decoding circuit 282 is applied to a deformatting
circuit 283 which removes the additional information added by the formatting circuit
186 prior to recording. The EFM demodulating circuit 281, the CIRC decoding circuit
282, and the deformatting circuit 283 are controlled in a customary manner by the
control unit 285. The information supplied by the deformatting circuit 283 is applied |
25 via an interface circuit 286. The deformatting circuit may comprise an error correction
circuit by means of which errors which cannot be corrected by the CIRC decoding
circuit can be detected and corrected. This is effected by means of redundant
information EDC & ECC added by the formatting circuit 166. The error correction
circuit, which is comparatively complex and therefore comparatively expensive, is not
necessary. This is because the effects of erroneously read codes in the absolutely coded
picture information can be masked simply by replacing the incorrectly read coded
pixels and/or a complete coded picture line by picture information derived from one or

more adjacent coded pixels or adjacent coded picture lines. Such a correction can be
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multiplex circuit 254 is set to a state in which the data outputs of the picture memory
255 are connected to the data inputs. Subsequently, the address generator is reset to its
previous state and instead of the incorrectly read coded pixel the information read from
the picture memory 255 is stored at the addressed memory location.
In the case that a residually coded picture is read the value in the memory 255
10 is not adapted upon detection of an incorrectly read residual value but remains
O unchanged. This can be achieved, for example, by causing the control circuit to

generate a signal which inhibits writing into the memory 255 when the erroneous
residual value is applied.

The capacity of the picture memory 255 is large, so that the cost price of such
15 a memory is comparatively high. The memory capacity may be reduced by arranging
between the multiplexer 254 and the picture memory 255 a sample rate converter 290
of a customary type, which reducers the number of pixels per line from 786 to 512.
Fig. 31 shows an example of the sample rate converter 290. The present
example comprises a series arrangement of an upsampling and interpolation circuit 310
20 and a low-pass filter 311, and a downsampling and decimating circuit 312.

The use of the sample rate converter 290 enables a memory of 512 by 512
memory locations to be employed. Since for practical reasons the number of rows and
the number of columns of memory locations in a memory are preferably powers of
two, this yields a memory of particularly satisfactory dimensions. Moreover, as a result

of the reduction of the number of memory locations to 512 per row the required

25

memory read-out frequency is reduced, so that less stringent requirements have to be
imposed on the read-out speed of the memories used.

The usually employed picture tubes have a maximum resolution corresponding
to approximately 5 MHz, which corresponds to approximatthe addressed memory
location. The part of the picture information recorded on the record carrier
corresponding to the frame 266 is preferably read on the basis of the information in the
control file IIDB. The information in the section IIDB is read in by the control circuit

253 in response to a signal from the detector 250. Subsequently, the address of that
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corresponds to the e reference numeral 320 denotes 2 frame having the dimensions of a

picture in accordance with the NTSC TV standard. Such a picture in conformity with

10 the NTSC TV standard comprises 431 useful lines. This means that only a limited part ‘
of a representation 303 of the coded picture present in the picture memory 255 falls
outside the outline of a picture in accordance with the NTSC standard.

Figs. 30a and 30b concern landscape-size reproductions of representations of
coded pictures. However, if portrait-size representations of coded pictures are required

15 the problem arises that the height of the picture corresponds to 768 pixels, the number
of useful picture lines being 575 in accordance with the PAL TV standard and 485 in
accordance with the NTSC TV standard. When a picture memory of 512 rows of
memory locations is employed without the use of the sample rate converter 290 this
would mean that a coded picture line does not fit in one memory column. However, by

20 the scanning the track 20 and converts the resulting information into corresponding
signals. The read unit furthel; comprises a customary positioning unit 284 for moving
the read head 280 in a direction transverse to the tracks to a portion of the track 20
specified by a selected address. The movement of the read head 283 is controlled by a
control unit 285. The signals converted by the read head 280 are decoded by an EFM

25 decoding circuit 281 and are subsequently applied to a CIRC decoding circuit 282. The
CIRC decoding circuit 282 is of a customary type, which restores the original structure
of the information which has been interleaved prior to recording and which detects and,
if possible, corrects incorrectly read codes. Upon detection of incorrigible errors the
CIRC decoding unit supplies a new error flag signal. The information which has been

30 restored and corrected by the CIRC decoding circuit 282 is applied to a deformatting
circuit 283 which removes the additional information added by the formatting circuit
186 prior to recording. The EFM demodulating circuit 281, the CIRC decoding circuit
282, and the deformatting circuit 283 are controlled in a customary manner by the
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COdT’d pretutg in' intetface circuit 286. The deformatting circuit may comprise an error correction
circuit by means of which errors which cannot be corrected by the CIRC decoding
circuit can be detected and corrected. This is effected by means of redundant
5 information EDC & ECC added by the formatting circuit 166. The error correction
circuit, which is comparatively complex and therefore comparatively expensive, is not
necessary. This is because the effects of erroneously read codes in the absolutely coded
picture information can be masked simply by replacing the incorrectly read coded
pixels and/or a compiete coded picture line by picture information derived from one or
10 more adjacent coded pixels or adjacent coded picture lines. Such a correction can be
effected simply by means of the signal processing unit 141 shown in Fig. 25, by
programming the control circuit 253 so as to be responsive to the error flag signal
supplied by the CIRC decoding circuit 282 to control the address generator 256 in such
a way that the information of an adjacent pixel is read and, at the same time, the
15 multiplex circuit 254 s set to a state in which the data outputs of the picture memory
255 are connected to the data inputs. Subsequently, the address generator is reset 1o its
previous state and instead of the incorrectly read coded pixel the information read from
the picture memory 255 is stored at the addressed memory location.
In the case that a residually coded picture is read the value in the memory 255
20 is not adapted upon detection of an incorrectly read residual value but remains
unchanged. This can be achieved, for example, by causing the control circuit to
generate a signal which inhibits writing into the memory 255 when the erroneous
residual value is applied.
The capacity of the picture memory 255 is large, so that the cost price of such
25 a memory is comparatively high. The memory capacity may be reduced by arranging
between the multiplexer 254 and the picture memory 255 a sample rate converter 290
of a customary type, which reducers the number of pixels per line from 786 to 512.
Fig. 31 shows an example of the sample rate converter 290. The present
example comprises a series arrangement of an upsampling and interpolation circuit 310
30 and a low-pass filter 311, and a downsampling and decimating circuit 312,
The use of the sample rate converter 290 enables 2 memory of 512 by 512

memory locations to be employed. Since for practical reasons the number of rows and

the number of columns of memory locations in 2 memory are preferably powers of
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The use of the sample rate converter is also advantageous when portrait-format
10 representations of pictures are to be displayed on a display screen, which will be
explained hereinafter with reference to Figs. 30a, 30b, 30c and 30d. ‘
In Fig. 30a the reference numeral 300 refers to the dimensions of a picture in
accordance with the PAL TV standard. Such a picture in accordance with the PAL TV
standard comprises 575 useful picture lines. During reproduction of the information in
15 the picture memory of 512x512 memory elements 512 of these 575 useful picture lines
are utilized. This means that a representation 301 of the coded picture in the picture
memory fits completely within aspect ratio of the frame 300 as defined by the PAL TV
standard, only a small part of the available display screen area being left unused.
In Fig. 30b the reference numeral 320 denotes a frame having the dimensions
20 of a picture in accordance with the NTSC TV standard. Such a picture in conformity
with the NTSC TV standard comprises 431 useful lines. This means that only a limited
part of a representation 303 of the coded picture present in the picture memory 255
falls outside the outline of a picture in accordance with the NTSC standard.
Figs. 30a and 30b concemn landscape-format reproductions of representations
25 of coded pictures. However, if portrait-format representations of coded pictures are
required the problem arises that the height of the picture corresponds to 768 pixels, the
number of useful picture lines being 575 in accordance with the PAL TV standard and
485 in accordancé with the NTSC TV standard. When a picture memory of 512 rows
of memory locations is employed without the use of the sample rate converter 290 this
30 would mean that a coded picture line does not fit in one memory column. However, by
the use of the sample rate converter 290 it is achieved that the coded picture lines of
768 coded pixels are converted into coded picture lines of 512 coded pixels, so that a

coded picture line can be accommodated in one memory column. This means that

RS, -
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only the odd coded picture lines in the memory 255. However, other methods utilizing

interpolation techniques may also be used.

10 The method of reducing the number of columns in the picture memory
employing interpolation techniques yield a picture representation of satisfactory quality.
This is in contradistinction to the method in which only a part of the coded picture.lines
is storrom the bit patterns formed by the control data bit groups of the frame.

11. A method as claimed in any one of the Claims 7, 8 and 9,

15 characterized in that a synchronization bit having a logic value is assigned to each
control data bit group, the logic values of the synchronization bits of consecutive
control data bit groups alternating with a repetition pattern whose frequency is related
to the frequency at which the packets recur.

12. A met TV with 768x512 coded pixels, for loading the picture memory.

20 The use of a sample rate converter 20, by means of which the number of
pixels per read coded picture line can be reduced and increased, enables the number of
pixels per read coded picture line of the subfile TV/4 to be increased from 384 10 512.
The 256 available adapted picture lines of 512 coded pixels each are loaded into the
memory 255. Thus, 256 columns of 512 memory locations each are filled with picture

25 information. Reading out this information yields an undistorted portrait-format
representation, whose height substantially corresponds to the height of the display
screen of a PAL or NTSC TV system, and whose quality is substantially better than
that of a portrait-format representation obtained on the basis of a coded picture of
768x512 coded pixels whose width is adapted by using only half (256) the available

30 number of 512 coded picture lines.

By way of illustration Fig. 30c shows a portrait-format representation 304 of
the stored coded picture (of 256x512 coded pixels) thus obtained within the frame 300
defined by the PAL TV standard. The entire representation falls within the frame
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representation of the coded picture thus stored. The representation falls largely within
the frame 302 defined by the NTSC TV standard.
As will be apparent from the foregoing the use of a sample rate converter 290

5 enables the use of a picture memory having equal numbers of rows and columns and
corresponding substantially to the number of useful picture lines in accordance with the
NTSC or PAL standard. This means that both in the case of portrait-format and
landscape-format representations of coded pictures the height of the representation
substantially corresponds to the number of useful picture lines , so that the display

10 screen will be filled correctly for representations of both types. ‘
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a contiguous track of the record carrier, which track has been provided with addresses,
the read device comprising a read head for reading the recorded coded picture lines by

5 scanning the track, means for moving the read head with a specific search accuracy to
a track portion having a selected address, characterized in that together with the coded
picture lines line synchronizations and line numbers have been recorded on the record
carrier, each line number specifying the sequence number of the relevant coded picture
line in the coded picture, and each line synchronization specifying the beginning of the

10 relevant coded picture line, addresses for a number of coded picture lines of the coded
picture being also recorded on the record carrier, which addresses specify where the
relevant picture lines have been recorded in the track, the device comprising means for
selecting a coded picture line within a selected coded picture, means for reading the
recorded addresses of the picture lines of the selected picture, means for selecting on

15 the basis of the addresses thus read an address for a track portion situated before the
track portion where the recording of the selected coded picture line begins, and means
for causing the read head to be moved to the track portion specified by the selected
address, and means for subsequently detecting the read-out of the beginning of the
selected coded picture line on the basis of the read-out line numbers and line

20 synchronizations.

2. A system as claimed in Claim 1, characterized in that the lengths of the
track portions situated between the positions specified by the recorded addresses of the
coded picture lines substantially correspond to the search accuracy.

3. A system as claimed in Claim 2, characterized in that the track is a

25 spiral track, the means for moving the read head being adapted to move the read head
in a direction transverse to the tracks, the lengths of the track portions situated between
the positions specified by the recorded addresses of coded picture lines substantially
corresponding to half the length of a turn of the spiral track.
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16 deFJred pi cture processing operations for all the coded pictures on a

- carrier mnhl be referred to her er as a set of preferential

uct i on settfYqyngs. It may M?1advant geous to record nore than one set

of prdferential reproddction seftihgs in th
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fé. This enables a different display sequence and ot her pictu?e

pr ol @i ng operations to be selected by different persons, for exanple
- persoffls WONRMsSS4 am |y, It also allows a user to make a c

di f fielent _sets of preferential reproduction settings. It i mﬁwf-@ﬁ
1.hat3

an record carrier—of the wite-once type is used the sets of
#nt & § BluRéplagdy settings can be recorded on the record carrier

Ie during recdflilfg. This requires hunman

?ent gﬂ rding. During reading of the record carrier a set
=ferent|al rep ction s | ected and the representations
I spl ayed in co rmty with the sel ected set
on settings. Figure 10Ni's a bl ock diagram of an
retrieval and display syst\m by neans of which
repregentations of coged pictures can be displayed conformty with a
sel ecled set of pref ekt i ngs. Mi s di agramthe
referg ] ' the record carrier

?fcoded pictures can b
¢f erential reproduc

I
r eadi

For tHhe purpose of applylng t hg éilagliread\t he read unit 100 is
coupl« oln. 3 m t he i nformation
recei : . selects tthe file FPS

cont ai dgf £ i dti on settijng(s) and stores

this {these)
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in a control nmenory 102. By neans of a data entry unit 103, for

a renote control device, a user can select a set fromthe control
I WO 93/M¥5846n subsequently activate the unit 101 to Sﬁé’ﬁNﬁiM?@d
in which the coded picture information is read in the sequence

ed by the selected set of preferential reproduction settings under
of the unit 101. After the coded picture information has been read
s information is processed in .qfqdﬁance with the sel ected set of
ential reproduction settings and ed to a display unit 104.
By occur that after some tfne the preferent al reproduction settings

# ely in conpliance with the
d eproduction settings have
fecorded on the record ca rler p-dGftic in particular if
the r@cord carrier is of a typE=yd=e od overw i tten, because the
recordled preferential reproduction setfl ngs then cannot be adapted Thi s

ém can be nmtig d by providing ghe reﬁ Leval and pl ay systemin
Fig. 30 with a non-van%lle nmenory 109 f,n Whl} together-{- t“th a record

carrier
| CONTR. 103
>  CcONTROL Pl | -

FPS |

FPS
s e Lo £16 10

/

{

DIb

TPSO 1
TPSD 2

Yi

TPSOn

—

SEQ
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i fication code a new set of preferential reproduction settings or
I on about the desired changes of the preferential reproduction
gV 82/85554c to the set of preferential reproduction meyNLIDg®eTacor ded
record carrier is stored for the record carrier specified by neans
record carrier identification code. In view of the limted storage
ty of the non-volatile nenory 105 it is desirable to record the

i on necessary for the preferédf reproduction settings in a nost
t form for which reason it is preferred to record the information
abouL;the changes of the preferential reproduction settings. Fi g.
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ction settings included in the file FPS on the record carrier.
10 conprises a section DID in which the unique record carrier
WGSQSH code is stored. Such a code may conprise a_large random
generated by neans of a random nunber generator FET/ NS on t he
F carrier. The code may conprise a tinme code indicating the tinme in

i nont hs, days, hours, minutes, seconds and fractions of seconds. !
atively, the record carrier izzgtrﬁ'fication code nmay conprise a

ation of a tine code and a ra nunber. In the format 110 the

n Did is followed by sections FPS1, FPS2, ., FPSn in which a nunber
ferent sets of preferential reproduction settings are stored. Each of

ef erential reproduction setting sections FPS 1, ., FPSn contains a

The

Y Lt . o8

n SEL in whj i dentification [ for each of the different
f preferenti{al reprdqduction{settingd to be gelet3ed by different
are specifi ¢dM#&hd 4 pMFi D} BwdEi5f i hid# B8 [Sequence SEQ i n which the
entations o} the stdred pictjures arg to be feproduced. This portion
is fllowed by th¢ coded dections JFI M1, 1., FIMin storing for the
ictares 1, ., N DM eTgnIMaE1DriotM$sINd P ijons to be perforned
bef -E e the represégntationjof the el evant |picturelare displ ayed.
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38 ko o

t hese conbi nations a pointer i
ection DID-PO NT and specifies t
Sn in the non-

2 shows by way of exanple a suitable format 120 in which the

fit i on about the desired adaptations of the set of preferenti al
ICWIO2/85554 1 ngs can be stored in the non-vol atil e neporyNidizeo1i§e
. 120 conprises a section 121 specifying conbinations of record

k identifications and set identlflcatlon nunbers for which

btion about preferential reprodu

settings has been stored. To
é ) gned, which pointer is included
e address of the sections DFPS 1,

vol atil e nmenory ]5(15

/ ),, N

1 01,52\‘\\. {L {—1’_%%
1]l 1001 joigfiety o 1030 155
‘i‘ Trvtiihfoaqo, 01 1) 010
11 [111]0101070(0]0111 00
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Every section DFPS conprises a portion LSEQwi th a code
ng the space (for exanple in nunbers of bytes) required to specify
ORMSAE. 1f the portion LSEQ i ndicates a | ength pe? ﬂh} zero
| be followed by a portion NSEQ with the data specifying e new
sequence. After NSEQ the new preferential processing operations are
jed for every picture with nodiaf | g preferential processing

ROT indicates the sectlogl/\f h the rotation code. The secttions
avail able for the storage of t he new dat a

in a section I\I'I'ELEThll placed _
this way it is pos the
cessing informati on

b7 Tefine three dlfferent Iengt s

ijes. LTELE and LPAN are followed by the
ormati on about the picture magnification
—oflanged this is indicated by the | ength
only the preferential processing
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odi fied preferential processing operations the space required for the
le of the new preferential reproduction setting is reduced
erwBlog/eségpart fromthe reduction of the required stopapgRiSRAREILY
lecording of the differences it is possible to obtain an additional
¥ on by specifying the length required for the storage of nodified
Wien the record carrier is reaﬁlI apted set of preferential
juction settings is derived fro [Tﬂa?greferential reproduction

s recorded on the record carrier and the differences stored in the

105, and this adapt s stored i 7 nory 102.
| nst e";d of, or in additi orﬁ&&%&he non-vol atﬂ@%ﬂﬁr 105 a changeabl e
¥ 106, for exa 'n the formo nagnetic car EPROM.__ FEPROM or

i can be enployég pr the storapd bflprefergentia %georoduction
dgs in tAe T | ATS A - tems in &l
Has t he advzl%ﬁgA thaBAgAggﬁfé Egplay%gng pictdggcﬁﬁggrnation on a

record carrier i BCor dance wi t h S¥N preferential reproduction
settifdg on di ffe§UBHEAD cture retriHBAD  antl di splay systens to which a

changdabl e nmenmory 106 can be conn&§{BHEADMhen one of the two or both
nmenor ijes 105 and 106 are used for the
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220 ¢

b WieP2408884by t he sets of preferential reproduction FRET/ND O 08 ¥4t NE
sarrier and by the nodifications of the preferential

duction settings stored in the nmenories 105 and 106. For this

the unit 101 should conprise l.ection neans.

f a type which are operated bi?t‘ﬁ

These sel ecti on neans
user to nake a choice fromthe
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tion setting information stored on the record carrier and in the

§ 105 and 106. However, alternatively these selection neans may be
: O\PR/85854prior to reproductlon on the basis of theﬁ?ﬁﬁﬁ/ﬁoﬁﬁ t he
¢ 105 and 106 and the sets of preferential reproduction settings

on the record carrier, determne the sets of preferenti al

tion settings available for f el evant record carriers and store
r exanple, in the nenory 102 ZGB

preferential reproduction settings in the menory 102 is selected in
ce with a predeterm ned selection criterion. Preferably, the

n criterion is such that the highest priority is assigned to the
#intial reproduction setting information in the changeabl e nenory 106,
Mpriority to the preferential reproduction setting information in the
Hatile nenory, and the | owest priority to the preferential

sequently, one of the available

reprod%ctlon settings on the record carrier. If the unit 101 conprises a

fir, automatic selection can be realised by |oading the conputer with

a_SU|tgbIe sel ection program Now reference is made again to the

BLCK #2:
BLCK #3:
BLCK #4:
BLCK #5:
BLCK #6:
BLCK #7:
BLCK #8:

BLCK #39:

¥ in Fig. 2, which for all the picture files IP1, ..., IPn conprises

?”e TV 18 GOSN 1Y GT VRS YR YO8 1 Y13 Yas Va7 Vg Yz |

11Y23Y25Y27Y29Y31Y33Y35Y37Y39Y41Y]
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| Co1Co5Co9C13C17C21 C25C29C33C37C4]
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gesol ution picture. Recording a file OV has the advantage that an

i ew of the coded picture information recorded on the record carrier
‘e obtained with a minimal access tine. This is poz,%sll) gsexanml e,
G ¢2/85554| y by di splaying the coded pictures in th %’ﬁ’VWF V/ 16 as
¥sent ati ons which wholly or partly fill the display screen, preferably
e sequence defined by the selected set of preferential reproduction
lings. However, it is also poslgy@o conpose a representation in the
of a so-call ed nosai ¢ pi ctur the subfiles, in which npsaic

re a |l arge nunber of representations of the coded—+t-owresolution

res contained in| iles TV/16 are arraﬂgpﬂe&ﬁa tHig Hephdty Of @
g X, preferably in

di etated by the sel referenti al
duction setti By wayjof illustration Flg I lwsaic
re 130 nade & o *the representations (I M1, 26) of

en lowresolutio

pi ct ures. F| g. 14 shovxs an
i ment of the pict

i eval and di splay system of
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lc in nore detail. I7:ie RLBsQRERYEL €M the picture retrieval and
it 11 conprises the re ﬁnﬂlﬂumuﬁmontrol unit 140 and a picture
es the informati m t he
to the picture 58§z§§gﬁﬂéﬁ§nit

i W0 02Y0555441. The read

fcarrier to the contro

i a signal path 142. The control unit 140 then selects specific

At i on contained in the control files BB and 11 DB fromthe information
. Bects picture information from the
pat i on read and converts this picture information into a form suitable
s disﬂN; unit 10. T¥he read unit 6 and the pick (e processing unit

i cogy s g

g b ol unit 140 on th S e data entered
A g- ” 5(? B} . entry . qs ? - H f the
£ conwrol fil es\BB d |1 DB

The picture processing unit 14

i ] Y_>§ x-lz-7sa
\\ \ 255 l //
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owever ,
hi gh bit rate.
is control

'ilgated in that

of the | arge anount of
tWORS8% bit rate,

The control

g a sinple slow | owcost mcr

be used for this purpose.
nputer is not capable of processing the control
d at a high rate during read-out of the contro

because the rate at which the control
Bstantially equal
¢ it to be progggse

However,

ﬁéﬁb.w

i n general

information for every recorded picture it
ed to read files containing picture information with a high speed,
in order to mnimze the read tbeP ure

this means that the data in the control file |$H§p"®hit
task is performed by the control
task requires only zgl'gited data processing rate,

J A; ter having a | ow data processing
such a | ow cost
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Is equal to 2 and the nunber of bits per bit group is 8.
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bl files BB and |1 DB can be supplied by the read unit 6 in the case

ﬁgbgﬁﬂgg%hgroups bear the reference nuneral 150 and t he packets bear
f meral 151. The nunber of bits per bit groPETiNLY70#474 and
nber of bit groups per packet is two. By repeating identica
oups ntines it is achieved that the rate at which the control data
plied by the read unit is redvs?d]ey a factor of n without the use

I -



bﬁ ‘addi ti-onak’ u>¢|11ar:y functlpns. By a suitable choice of thgwgluetdf n
|f§ ¥s thus|p035| bl e torredute the rate at which the control data is applied
to vhe - sl ow mcroCdnputer s;fst;m of the control unit 141 to such an extent
that/ it can:be handked by 1%e slow nicr ocqrrput er system 144. Between the
siigdal path 145 .angt Lhe mpFocé)rrputer system 144 a data extraction circuit
;

5 can be to,su Y. A% qQf I 1of control data to
e.nmi crocoﬁ%ﬁ%@?“’g@ % 3’? "“b‘?mdr‘g‘ﬁ éé F BE 0 BT the bit
gr*otxp re.peuauaaniare.dtwdedmby n. Such a data extraction circuit

145 may conprise, for exanple, a register 160 (see Fig. 16a) which is

| oaded with a clock frequency equal to the bit group repetition rate

di vided by n. This clock signal can be obtained very sinply by using one
bit within each bit group 150 as a synchronization bit 152. To the

synchroni zati on bi The ifvénitn Rix3a6% pictuly terisval patehbComprisieg & racdrd! Carfiey be
assigned which alternates with a frequency related to the repetition rate

of the packeans agadslevise, a geded PicTUrs(rompesedapf @nmnwcqqeémwmwng
equal to hal %ll[fﬁ Sw =Y gi &p) Or a
mul tiple the{%%@gdﬁg%h%ugpﬁé%akgeg% Ea’g%'? Ié c“ggk SI gha c eédased
whi ch is deriitRdddiesses,! thy réadodevidecconipeising antead heathfopirtaiing the recorded coded
picture lines by scanning the track, means for movihg the read head with a specific
search accuracy to a track portion having a selected address.

The invention further relates to a record carrier and a read device for use in

the system.

Such a system, such a record carrier, and such a read device are known, inter
alia from the book “Compact Disc Interactive, a designer’s overview”, published by
Kluwer (ISBN 9020121219). This book describes a so-called CD-I system which
enables coded pictures to be recorded on a Compact Disc. Representations of the
recorded coded pictures can be reproduced by means of a CD-I player. For specific
picfure processing operations, such as for example displaying cnlafged representations

. of a selected part of the coded picture the recorded coded pictures have to be read out
'only partly. As the overall read-out time of a coded picture may be long for coded
high-resolution pictures it desirable that coded picture lines can be retrieved selectively.
, ,

It is an object of the invention to provide means enabling those portions of the

track in which a selected coded picture line has been recorded to be rapidly retrieved. -

- According to the ":nvemion this object is achieved in that together with the

coded picture lines line synchromzauons and line numbers have been recorded on the
record carrier, each line number specifying the sequence number of the relevant coded
picture line in the coded picture, and each line synchronization specifying the begmmng
of the relevant coded picture line, addresses for a number of coded picture lines of the
coded picture being also recorded on the record carrier, which addresses specify where
the relevant picture l’ineé have been recorded in the track, the device comprising means
for selecting a coded picture line within a selected coded picture, means for reading the

This is ne ‘epmx.ement sheet
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The data extraction circuit 145 conprises a clock extraction circuit 161

whi ch supplies an alternating clock signal corresponding to the alternating

| ogi ¢ val ues of the synchronization bits to a |oad control input of the

regi ster 160. The register 160 is of a customary type which is |oaded with

a bit group of each packet 151 under contrdl of the clock signal. The clock

extraction circuit 161 also transfers the clock signal to tE%sr;}cr.ocorrputer
S

syst em 144 virecordnd addgessas ofj the picppre lipescfthe selected pETUSE .t MEANS uRg,en

control file r | - e ' ; reds e
nuneral 154 iti?\g%sgs. Sfitgggﬁ%ﬂe%ﬁ%?\ugggg ?‘[L{dgggzosﬁarﬂ% ) g’% Slt gedbgéﬁgﬁigr;\g of
each frame 15¢ckportion wisdre tecriconding! of the\selenad codep pienutetiine begins,cand means

achi eved by insertjng at the beginning of the frames 154 | yraljty, of
frame synchr dff E%’ﬁ‘i“é?ihﬁﬁéﬂ [f§ad ibe,moNedsio e Dack PeRioR mﬁ% @sl%ev%ﬁ'f’i‘%d

exhibit a pr 8 SikaR “,hlg | afnc i3 %&F i b%ﬂi!ﬁ &f th
distinctly fsag%&?{ie%gosmgkége%gﬁgrn gH('): %F‘? va g‘g\é&o@t e hg ¢
synchr oni zat iselected tedeliSfcroty Lite orathedasisof the felxb-oud lirer nymbekseand line

Each frame 154 has .,a portion 155 containing redundant information for the
pur pose of d SYRROPTHER Aether the frame has been read-in correctly by the
m crocomput er 144. HyaddiGOfinenchRRBaddh MRS 86l everp CodedHBAR 1irldYin2

program

the picture file and by recording addresses of a number of coded picture lines it is
possible to rapidly find an address of a track portion situated at a short distance before
the beginning of the recording of the desired coded picture line. The system in
accordance with the invention is particularly advantageous if a variable-length coding
has been selected for coding the picture, the track space required for the storage of a
coded picture line varying from picture line to picture line. Indeed, in that case the
track position where the recording of a specific coded picture line begins can no longer
be derived unambiguously from the starting position of the recording of the first coded
picture line.. |

Moreover, the addition of the line synchronization and the line number have
the advantage that in the case of an incorrect read-out the error propagation can be

. limited to at the most the length of one coded picture line. This is because at the
beginning of every picture line the line number is known and the starting point of the
coded line is known, so that the decoding and reproduction of the incorrectly read
picture lines can be restored simply.

An embodiment of the system is characterized in that the lengths of the track
portions situated between the positions specified by the recorded addresses of the coded
picture lines substantially correspond to the search accuracy.

If during the displacement of the read head this head is moved to the portion
with the address specifying a coded picture line preceding the selected coded picture
fine it becomes highly probable that after the displacement of the read head: this head
has reached a position situated before the position where the recording of the desired
coded picture line begins. In this way it is avoided that after the displacement of the
read head another displacement of the read head in the opposite direction is necessary.

The waiting time from the instant at which the read-head displacement has ended till

This is the replacement sheét



interrupt, in which the process of reading in the control data is
interrupted in order to

22 carry out another control program Such a control program can be
called, for exanple as a result of the input of data in the data entry unit
143, in order to fetch the entered data frpmthe data entry unit 143. Since
an incorrect read-in of data fromthe control files BB and II1DB is

ggprereglt ! gncagﬁ%eﬂsm: A WHiGotherseletted codsd! pittaieslinesig teached i ivnitbd)Xhereb P’
pertornmed on the basis of the portion 155 is carried qut by the
~ enabling a short overall access time to be obtained. Moreover, the amount of track
space needed for recording the addresses of the number of picture lines is minimal.

A further embodiment of the system is characterized in that the track is a
spiral track, the means for moving the read head being adapted to move the read head
in a direction transverse to the tracks, the lengths of the track portions situated between
the positions specified by the recorded addresses of coded picture lines substantially
corresponding to half the length of a turn of the spiral track.

This embodiment makes optimum use of the fact that the search accuracy in
the case that a read head is used which is radially moved over the spiral track is equal

to plus or minus half the length of a turn of the spiral track.

The invention will now be described in more detail, by way of example, with
reference to Figures 1 to 31, in which

Figures 1a, 1b and lc show a picture-storage system, a picture retrieval and
reproduction system, and a simplified picture retrieval and reproduction system
respectively,

Figure 2 shows a suitable format for recording picture information on a record
carrier,

Figure 3 illustrates a suitable coding of picture information,

Figure 4 illustrates a suitable residual coding to be used for in the coding of
picture information,

Figure § illustrates a suitable arrangement of the color information of a picture
for a series of coded pictures of increasing resolutions,

Figure 6 shows a format of a subfile containing a residually coded picture, °

Figﬁre 7 shows a record carrier on which recorded coded picture lines have
been arranged in a suitable manner, _

Figure 8 shows a picture composed of picture lines,

Figure 9 illustrates a number of different picture processing functions,

Figure 10 shows an embodiment of a retrieval and reproduction system
capable of displaying picture information in accordance with preferential reproduction
settings,

Figure 11 shows a suitable format for recording preferential reproduction
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m croconputer 144 itself. The data extraction circuit 145 conprises a frane
synchroni zati on detector 163 which detects the begi nning of each frane on
t.he basis of the synchronization bits 152 in the frane synchroni zation bit
groups 153. After detection of the beginning of the frame the frane
synchroni zation detector 163 supplies a syichronization signal to the

m croconputer 144 via a signal line 164. Under control of the signals

recei ved Vi asdhifgsSonOtheIredordiearieh4 and 165 the microconputer 144 reads in
the control data available in the register 160 in an, in principle,
customary nanner. [Figure 12 shayes s suitble; format fon sigring pryferential freproduation saings

the frame sygpchroni 4.0 ector 163 and/or the register 160 and/or the
cl ock extracih %H@%@mcﬁﬂi@%(:an al so be perforned by the m croconputer 144

itself. | Figute 13 5Roves &l roedic PRYurR compesdUf sixesdi 16@-resblidvn igBéy, ol
data fromthe control files BB and |1 DB the clock signal for the register
160 is derived frofguse 14 shewy iprgreater daiban smbodimenificthe simplified picmrso
possi ble to y ' | for |loading the register 160 froma

pi cture inf o?%a%ﬁ#@%@@gﬁ%‘?lgﬁ%il ch is usually generated in the picture

processing unit 14Fiduoé 15 hRovwdrperfbodithentcin ditich tohuiod dal @reups Rias be lafranged
i nformation. This picture information clock signal has a fixed relationship
Wwith in packets,

Figure 16 shows a data extraction circuit for use in the picture retrieval and
reproduction system shown in Fig. 14,

Figure 17 shows in greater detail an embodiment of the picture storage
system,

Figure 18 shows a recording unit for use in the picture storage system,

Figure 19 diagrammatically illustrates the CD-ROM XA format,

Figure 20 shows a suitable organisation of the record carrier if the picture
information has been recorded in accordance with a CD-I format,

Figures 21, 23 and 24 show suitable configurations of picture lines of
absolutely coded pictures for a number of different resolutions if the recorded
information has been divided into blocks in accordance with a CD-I format,

- Figure 22 shows a picture made up of picture lines to illustrate the
configuration shown in Fig. 21,

Figure 25 shows an example of a picture processing unit,

Figures 26 and 27 illustrate picture processing functions to be performed by
the picture processing unit,

Figure 28 shows an embodiment of a read device,

Fig;xres 29 and 31 diagrammatically show examples of a simplified picture
processing unit, and B

Figure 30 illustrates the operation of the simplified picture processing unit

shown in Figures 29 and 31. -

Figure 1a shows a picture storage system 12 in which the invention can be
used. The picture storage system 12 comprises a picture scanning unit 1 for scanning

pictures on a picture carrier 3, for example a strip-shaped photographic negative or
This is the replacemant sheet
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the bit group repetition rate in the read-out picture files and,
consequently, with the bit group repetition rate in the control files BB
and 11 DB. This is because the control files and picture files have been
formatted and coded in the sane way. Therefore, the clock signal for

| oadi ng the register 160 can be derived si y fromthe picture information
cl ock signal by neans of a frequency dividing circuit. Fig. 16b

shows an exampl,g, o0 he.dat tr lan.cjrcuit 1 ich enploys.a ..
frequency divi HSF- i’gépfcgfméé“%gn%qéﬁg @ﬂ%ﬁﬁ%’b@?ﬁg?hfp\g&?he‘ X g"Fé't‘@Fc‘l%ﬁg,
whi ch di vider geristes ihfoematisic bbaingd @por ScafhihfeThY dded Didrivedhfoinkioh i§! 0Ck
signal, which is applied to the f re&iuency di vider 165 by the_signal

processi ng uni fecauded pp 2 eerd fammer| 184y meansia rerardingsuniind undes copgRlnfiay t he

Thi's can be. r oaTrebind ¥ PRoP R FEfrilly the OBy ERP albly AR EPAGRTBRAEF, ¢ o
ﬁggez rgﬁ;ﬁgfy povessing, idrtexampied eahante] Sredt bf Bdit thepittefectepfascritationngefifyd a

>y
oo

by the coded picture information. For this purpose the control unit may comprise
picture processing means which are known per se. The recording unit 5 may comprise,
for example, an optical, a magnetic or a magneto-optical recording device. In view of
the high storage capacity of optical and magneto-optical record carriers it is preferred
to use an optical or a magneto-optical recording device. The control unit 4 may
comprise 2 computer system, for example a so-calied "personal computer” or a so-
called work station with suitable hardware and application software.
Figure 1b shows a picture retrieval and reproduction system for retrieving and
displaying representations of coded pictures stored on the record carrier 184 by means
of the picture storage system 12. The picture retrieval and reproduction system 13
comprises a read unit 6 for locating and reading out selected coded pictures under
control of a control unit 7. Representations of coded pictures thus read can be displayed
on a picture display unit. Such a picture display unit may comprise a display screen 8,
which for example forms part of the control unit 7, or an electronic image printer 9 for
generating a hard copy 15 of a representation of the read-out coded picture. The picture
retrieva! and reproduction system 13 may further comprise an additional recording
device 5a, by means of which the coded picture information read by means of the read
device 6, after an optional picture processing operation performed by the control unit 7
for the purpose of enhancement, correction or editing. The control unit in the picture
. retrieval and reproduction system 13 may comprise a computer system, for examp'lé a
"Personal Computer”, or 2 work station with suitable hardware and application
software. Although such a system is véry suitable for the control task to be performed
and the optional picture processing it has the drawback that it is comparatively .
expensive, B
In general, it is desirable to have such an expensive computer system for the
control unit in conjuncﬁon with the electronic image printer 9 because of the
complexity of the control and picture processing functions. However, if it is merely
desired to display selected coded pictures on a display screen, the computing capacity
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"23 generated upon detection of the beginning of the frames. The reset

signal can be the signal supplied by the franme synchroni zation detector 163
via the signal line 164 in response to every detection of the frane
synchroni zation bit groups 153. In the case that the information
in the control files is arranged in blocks, for exanple in a manner which
Is customary with CD-ROM and CD- ROM XA anml which will be descri bed

her ei naf t ith reference to Fig., 19, th i gnal _f
be. der | ved. ARt SHIERESFaPRCIG ot A EorBAiAT YT i foT P el B ol ©"
situated at ghgn RROKBRIINompartdh wiltl G kohdid Hinctiond (e ue perfiritied. Lethat £88 t hat

the beginning of each frame 154 is_always situated at a fixed position

rel a][ | vg to IT isepreferred to gmployansimplifieshcaniel paif Wit \aonited RrEPYLNE 39d siprRgceved
sinply by selecting.the beginnind, of frame 154 at the beginning of a
bl ock. In trfépﬁf%tagﬁé‘gm%% M dS oo h chroni zing the clock

Figure 1c shows such a simplified picture retrieval and reproduction system

14, This simplified system 14 comprises a display unit 10 and a picture retrieval and
read unit 11 comprising the read unit 6. A control unit for controlling the retrieval and
read operation and, if applicable, a limited picture processing can be accommodated in
one of the units 10 and 11, but suitably in the unit 11. When the control unit is
accommodated in the retrieval and read unit 11 it is possible to employ, amongst
others, a standard TV set or monitor unit for the picture dispiay device.

This is an advantage, in particular for consumer uses because the consumer
then merely has to purchase the retrieval and read device to display the representations

_of the pictures. '

As a result of their comparatively high cost the picture storage system 12
shown in Fig. 1a and the picture retrieval and reproduction system 13 shown in Fig. 1b
are particularly suitable for central uses, for example in photoprocessing laboratories.

For recording coded picture information it is preferred to record the
information on the record carrier in a predetermined format and order. Figure 2 shows

.a suitable format and order, in which files containing coded picture information bear
the references IP1, ..., IPn. Hereinafter the files IP1, ...,IPn will be referred to as
picture files. Moreover, a plurality of control files BB have been recorded. These files
contain control data which is used for controlling the read-out of the coded picture
information, for the purpose of performing optional picture processing operations on .
the picture information read and for the purpose of displaying representations of the
coded picture information. It is to be noted that part of the control data may be
included in the picture files. Preferably, thfs part of the control data is the part relating
specifically to the control of the read-out, display and picture processing of the coded
picture information contained in the relevant picture file. The advantage of this is that
the required control data becomes available at the instant at which it is needed, j.e. at
the instant at which the picture file is read.

Apart from the picture files Ip and the associated control files BB it may be
desirable in a number of cases to record files with additional information, for example
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signal for the register 160 no use is made of the frame synchronization bit
groups 153 situated at the begi nning of each frame 154. However, in that
case it is also desirable that the begi nning of each frane 154 conprises a
nunber of bit groups not containing any control data. |ndeed, upon
detection of the beglnnlng of each frame the n1croconputer caIIs a read-.in

rogram f or controII the read-in .of t dat Ho
D OPhre, | mt sadioL IESTTFAGE® OF RS, PUPTTHREon.  SHth ARG A o T T B2 BF
task. Such a,go

sk. ouch @ 16 @hre%m?@s KodBdSficte ,pms&wm%a{ Be ‘%@g‘{( & 3+ BisPlady am

can be call ed. is I hterruption of an active contr
subsequent calienftbe refresentazidns of the ogjevant cmdipimfmnmﬁommMiWnﬁha

nunber of bit_.groups ,wi.thqut_.any.contro nnln of. each
frane 194 ondibe et astianal i s reteoerd AR &t he-
first packet cl3hpRf aptsefhdlcod@picfite HedriratiGn.cach frarre 154 the m croconput er
144 is ready to Pead In the cohtrol data under control of the read-in

program From the abereyent picairestorkdrthe pichitre filrs coprairha phiralityiof subfiles, gvhiclps

or ovi i ng- sy o GRRERH FRARC-BRRSPLBf e htje SCHARY Piechee) 0B Tetveons RE e oo

155" o it a5 ngﬂm;e pecrb v s IVFigufe? b e
subfiles for the picture file IP] bear the references TV/4, TV, 4TV, 16TV, 64TV,
256TV. The subfile TV defines a representation of the scanned picture with a
resolution corresponding substantiaily to a standard NTSC or PAL TV picture. Such a
picture may comprise, for example, 512 lines of 768 pixels each. The subfile TV/4
represents the scanned picture with a resolution which in the horizontal and the vertical
direction has been reduced linearly by a factor of 2 relative to the resolution of the
picture represented by the subfile TV. The subfiles 4TV, 16TV, 64TV and 256 TV
define picture representations whose horizontal and vertical resolution has been
increased linearly by a factor of 2, 4, 8 and 16 respectively. Preferably, the subfiles
are arranged in such a way that the resolutions of the representations defined by the
successive coded pictures increase (linearly) in steps of 2. During reproduction, when

. the consecutive subfiles are generally read successively, it is then simple to first display

a representation of a picture of low resolution and, subsequently, to replace this
representation wholly or partly by representations of the same picture of each time
increasing resolution. This has the advantage that the waiting time before a picture
representation appears on the display screen is minimized. Indeed, on account of the
limited amount of information needed for this, the read-out time of a coded picture - °
defining a low-resolution representation is short in comparison with the read-out time
of encoded pictures defining higher-resolution representations.

- A generally known representation of pictures is that in which the picture is
composed of a matrix of small areas of constant luminance value and/or constant c;olor
value. In this representation it is customary to select the areas of constant color value to
be larger than the areas of constant luminance vaiue.

An area of constant color value will be referred to hereinafter as a color pixel
and an area of constant luminance value will be referred to hereinafter as a luminance
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the logic values of the bits in these bit groups 153 nmay assune an
arbitrary val ue. If the bit groups 153 are al so used for

synchroni zation purposes it is inportant that the bit groups 153 exhibit a
bit pattern which does not occur in the other bit groups of the frane 154.
For this purpose numerous different met hods are possible, such as for

exanpl e the us non ent.i hi t..arou i acket I nsertion of

addi ti onal p%‘t‘,%e?‘s% Pf“l%‘ﬂ l?F cvgﬂ&rﬂ“g‘sﬁ‘?f‘gfﬁ’&f% % t‘ﬁe’ef%ﬂet s

of control dgtiRreiddfeer as a color picture line. A row of luminance pixels of a width equal to the24
full picture width will be referred to hereinafter as a luminance picture line. A picture
represented by luminance picture lines and color picture lines can be defined simply by

a coded picture by assigning to each luminance pixel and color pixel a digital code
specifying the relevant luminance value and color values.

Figure 3 by way of illustration shows the structure of a picture of color pixels
and luminance pixels. The luminance pixels bear the reference signs (Y,; ...; Yiir.0)-
The color pixels bear the reference signs (C, ,; ...; Cx ). It is to be noted that in Fig.
3, as is customary, the dimensions of the color pixels in the horizontal and the vertical
direction is twice as large as the dimensions of the luminance pixels. This means that
the resolution of the color information in the horizontal and the vertical direction is 2
factor of two lower than the resolution of the luminance information.

A suitable picture coding is that in which a digital code or digital codes is/are
assigned to every luminance bixel and every color pixel, the code(s) defining the
absolute value of the luminance component Y and the absolute values of the colour-
difference components U and V respectively. Such a coding will be referred to |
hereinafter as an absolute picture coding. Preferably, representations of a number of
low-resolution pictures are recorded as absolutely coded pictures. This enables the

_ picture information to be recovered in a simple manner. This is particularly
'advantageous for the simplified picture retrieval and reproduction system 14, because
this enables the price of such a system, which is intended for the consumer market, to
be kept low by the use of simple picture decoding systems.

The use of a picture file with a number of absolutely coded pictures of
different resolutions simplifies the reproduction of representations of composite .

- pictures, where a representation of 2 small low-resolution picture is displayed within
the outline of a representation of a higher-resolution picture. The reproduction of such
a representation of a composite picture is referred to as "Picture in Picture” (or "PIP").
Moreover, recording a plurality of absolutely coded pictures defining rep_resemation;of
the same picture with different resolutions simplifies the reproduction of enlarged
representations of details of a coded picture. Such a function is also referred to as the
TELE-function (or ZOOM-function). The availability of absolutely coded pictures with
different resolutions implies that for some of the TELE functions and PIP functions the
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| ast - menti oned nmet hod may be, for exanple, to insert packets conprising
only bits of the logic value "0" after every ten packets. Wen a group of,
fdr exanple, thirty-two frame synchroni zati on bit groups 153 conpri sing
only bits of the logic value "1" is used, this will guarantee that the
pattern formed by the frame synchronizatioff bit groups 153 does not occur
In the other pacgkets of the frang 154. 17 shows an enbodi nent

. Fig.
of the pi ctufequTeg Rigfredpiormarian s diregiy availableang; nesd paebesdenved hy means of |
Fig. 17 conpry | : fiar ' LBRggecarrier 3
and for convé?ta?%gﬁtqz@ete%?a;ﬁ%éﬁh %?@%ﬁ%&?‘ﬁf@rgﬁa@ﬁﬁd Pgtcé)&@lﬁ%t omarmf?
i nformati on si gnal dn therecording b pichibe pifodmation 31 iy cabismaryepr reeardithe godede
scanned picture. The pictyre signals at, the output of the scanning el enment
define the hiRFHRESE BMS4Ph mséorgeramm 50 N dioes 1850 beprelerred.

The informati ' Hﬁl{ji ‘%“Qﬁ gp?.‘a,n' SRR ink %,ﬁ{ ted
into a lum nz%@%?‘gﬁgﬁu%an )fgs/gh?(l) OI’-‘%I edr“g%ctgé gl gnal“gIZ ar?? sg‘/&gg%neans
of a cust onarpresented iix the formidf lihéd.. A coding circuit 172 converts the

ignals Y, Uand V tc into absaql i el 4 o f
S gnls ¥, U and (RSO TRRTer LI gLty SOt s
hi gher - r esolzqlimon ik ?&éf%_xﬁ? nbttoaeccra Lanetutieldddid Bichrd lifds @mbgsBaly. Such

descri bed her ei nbef or é.
method of arranging the recorded information is frequently referred to as

"interleaving”. The advantage of such a method is that if a comparatively great part of
the information cannot be retrieved owing to defects of the disc or other causes, it
reduces the likelihood that two adjacent picture lines in the representation of the coded
picture are reproduced incorrectly. Representations with faults in adjacent picture lines
are comparatively difficult to restore. This is not case with representations in which
erroneously read pixels (or a picture line) are situated between two correctly read
picture lines. In that case the erroneously read pixels (or picture line) can be replaced

. simply by pixels (or a picture line) derived from on€ or both adjacent picture lines. It is
to be noted that erroneously read pixels can also be restored readily by the use of so-
called error-correction codes. The correction of errors on the basis of such error-

. correction codes is comparatively intricate and is therefore less suitable for use in the
simplified picture retrieval and reproduction system 14, in which the use of complex
circuits should be avoided whenever possible in view of the resulting high cost.

In the case that the picture information is recorded on a disc-shaped record
carrier with a spiral track the part of the track needed for recording a coded picture
will occupy a plurality of tumns of the spiral track. In view of a simple restoration of -
erroneously—md picture lines it is then desi:ahle that the coded picture lines defining
adjacent picture lines in the representation of the picture to be reproduced do not adjoin
each other neither in the track direction (also referred to as tangential direction) nor in
a direction transverse to the track (also referred to as radial direction), which will be
explained with reference to Figures 7 and 8.

Figure 7 shows a disc-shaped record carrier 70 on which picture 80 composed
of consecutive picture lines 11, ..., In has been recorded in a spiral track 71 in the form

of a series of absolutely coded picture lines BLal, BLa3, BLa5, BLa7, BLa9, BLall,
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scanning el enent 170, the matrix circuit 171 and the coding circuit 172 are
controll ed by neans of a customary control circuit 174 on the basis of
control commands applied to the control circuit 174 by the control unit 4
via an interface circuit 175. The absolutely and residually coded picture

I nformati on generated by the coding circuiQl72 is applied to the control
unit 4 via the interface circuit 175. The control unit 4 may conprise a

conput er syst 8imidQripled2siBigda..di. Sheapsoinely cbdéd piowewlinestBIng, andBBAIY age uni t

177 and a data entry unit 178, for ex | e a keyboard, for data_ inpuyt by
the user. In &CWP%WEW‘H‘ESAW&? ht'he'éill% “W-t%@ﬁ@%?@%ﬂ%“‘ggi"ﬁl
unit 178 are qouEdb inCRRRY tul ' : %,ﬁq&gy I ng
and storage uﬁlt 1?g r%ésbrééfltnher gwﬁgﬁ% the pi g'ltbﬁlr&em%%%r‘{ﬁl ng unit ) and

the recor di ng noncdntigusisaneither intaerafiiat porcinractangentizlodirection. STher refapence inumesal The
{he. i nf or mat | 8 TEISFE R B RRGF Al URLAIST delpe. The Sefer SRptne
o Scorl ng SRR 368 i fr Pl 1RSheo b el
The data whi cldefizisg atijasenb pizure dinesiofthel répreseatatianl do Rotadjdin aute apothenmeither head
B3 e o o na DR e LIRS R0 PR Rl SSSH Sure
lines in the representation from being read incorrectly as result of the occurrence of
disc defects. It is to be noted that for the sake of clarity the length occupied by the
coded picture lines BL2 on the recording is shown to be substantially greater than in
reality. In practice, it occurs comparatively often that a disc defect occupies a plurality
of consecutively recorded coded picture lines. In view of the requirement that adjacent
.picture lines should not be defined by adjacently recorded coded picture lines the order
of the absolutely coded picture lines in the track depends strongly on the length of the
turns of the spiral track and on the length required for recording an absolutely coded
picture line. Arrangements suitable for recording absolutely coded picture lines will be
described in more detail further on in the description.

For high resolutions the storage of absolutely coded picture information has
the drawback that the amount of information to be recorded is very large. For such
high-resolution pictures a residual coding is very suitable. In such a residual coding
differences between the signal value of the pixels of the high-resolution picture and the
signal value of the corresponding parn of the lower-resolution picture are determined
and subsequently encoded.

To illustrate this coding method Fig. 4 shows one luminance pixel Y of a low-
resolution i)icmre and four luminance pixels Y, ,"; Y;,'; Y12’ and Y,," of the
corresponding higher-resolution picture in the case that the horizontal and the vertical
resolution is increased by a factor of 2. Instead of the absolute luminance value of the
luminance pixels Y, ,’, ..., Y,,' the residual coding encodes differences (hereinafter
referred to as residual values) between the luminance values of the luminance pixels
Y1, ..., Y32 and the luminance pixel Y. In this way the residual values of a complete
picture can be determined both for the luminance and for the color information. As the
number of residual values equal to zero or being very small is large in comparison with
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controlled by a control circuit 185 on the basis of the control commands
received from 25 the
control unit 4 and, if applicable, address information indicating the
position of the wite head 183 rel ative Lo the record carrier 184.

The storage and control unit 177 is | oad b with suitable software to

arrange the ' i LR Bt Jd . ni ng
unit 1 in amég‘sﬁkngglr’{/ ﬁénﬁ%ﬂ“iﬂn‘%a%gr 5?1,9%%%?&?9%%‘8?%%?02“%%%
formatting ipplying amdddidon rpding if bdichi the residuhi ValGes &te aod-linvari)Vqistivets , t he
conputing and storage unit 177 has been | gaded oo
and are subsequently subjected to, for example, a Huffman coding.
A residually coded picture can be used as a basis for a new residual coding for

a picture with further increased resolutions. Thus, by recording one absolutely coded

k=

low-resolution picture and a series of residually coded pictures of increasing resolutions
in compressed form it is possible to record a plurality of coded pictures defining
representations of the same picture with increasing resolutions. In the picture file IP1
shown in Fig. 2 the pictures in the subfiles TV/4 and TV are absolutely coded and the
pictures in the subfiles 4Tv, 16TV, 64TV and 256TV are residually coded, with non-
linear quantization and Huffman coding. Such a coded picture will be briefly referred
to hereinafter as a residually coded picture.

The color information is also coded residually in a way similar to the
luminance information. However, the horizontal and the vertical resolution of the
consecutive residually coded color information increases by a factor of four instead of
by a factor of two as with the luminance information. This means that a picture file
containing only residually coded luminance information and no color information (4TV
and 64TV) altenates with a picture file containing both residually coded luminance
information and residually coded color information (16TV and 256TV), see Fig. 2.
Leaving out the color information in the subfiles 4TV and 64TV reduces the required
étorage capacity and the access time to the coded picture information in the picture file.
However, the absence of the color information in the subfiles 4TV and 64TV need not
adversely affect the picture quality during reproduction. This is because during the
reproduction of a representation of a coded picture for which no color information has
been recorded the color information of the next coded picture defining a representation, .

y of higher resolution or the color information of the preceding coded picture defining a
representation of lower resolution can be utilised. In order to reduce the total access
time to the required picture information it is to be preferred to record the color

~ information U, V in the subfiles 16TV and 256TV contiguously to the luminance
information Y in the subfiles 4TV and 64TV, as is illustrated for the file IP* in Fig. 2.
An even shorter access time to the required high-resolution color information is
obtained if the color information in the subfiles 16TV and 256TV is divided into a
portion U*, V* and a portion U’, V’, the portion U*, V* defining color information
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with software for inserting in the control file, in a customary manner and
I n accordance with the afore-nentioned formatting rules, the preferenti al
r.eproduction settings input by an operator together w th other
automatically generated control data, such as for exanple a |ist of
addresses at which the various files have2bfile IT conprising a section
CNTR with control data and a section FPS with the sets of preferential
reproduct i orhasipta igyizontal b vértcalaesohition aehichl sstwicehasdowi ashthe edselugone t o

Fig. 15. Preferabl gcti Tis rec ded in. edet erm ne ea on
the record crﬁP‘ie ngs ﬁjlmk’ S 8088 t @"u‘é’ ‘g?ﬁrSF der

to simplify gighfd ﬁx%déafconmnfo?ﬂawm mfarm@?mmvhfabw% s OF BBkl |

the section 1T 1s not |arge enough to accomobdate a ata a
part of the finshiecofdedian ¥*c ¥t 4pd subssquently the coded colar dnformagions ofcthe pther f i | e

spect Tyt ne 1Rl ot fog Plesifecs SR s is ik B2 £ 1o 4B Fofs Wi oty |1 ' °
i nf or mati on ha&s BEBAgiA ﬁPUde!?'l(U\@@ vIruVsg., h%ﬁmiarastﬁgd@ae&&tely

coded subfile TV suc an arrangerren of the p| cture 11nes YOL
Y16 with absaduhekgior pixeld belongingne &'j Nf’c(UNatlr Bivddnd. mm: PV22eUM2dae D1,
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the color information with a horizontal and vertical resolution which is half the
resolution of the luminance information defined by the subfiles 4TV and 64TV
respectively. Thus, the luminance information in the subfile 4TV and 64 TV
respectively together with the color information U*, V* in the subfiles 16Tv and
256TV respectively again define a representation whose horizontal and vertical
resolution of the color information is equal to half the resolution of the luminance
information. This means that the ratio between the resolution of the color information
and the luminance information of a representation defined by the combination of the
luminance information of a subfile 4TV and 64TV and the color information U*V* of a
subfile 16TV and 256TV respectively is equal to the ratio between the resolution of the
color information and the luminance information of the representations defined by the

- subfiles TV/4, TV, 16TV and 256TV as a total, so that representations of all the stored
coded pictures with the same resolution ratio between color and luminance information
can be displayed.

However, it is to be noted that during the reproduction of the representation of
the coded picture recorded by means of the subfile 4TV it is also possible to use the
color information of the subfile TV or the .complete color information of the subfile
16TV. |

As already stated, it is customary to record the coded pixels line by line.

When the residual coding described above is used, using a non-linear )
quantization and Huffman coding, the residual values are represented by means of
codes of varying length. This means that the space required for recording the residually
coded picture lines is variable. Therefore, the position at which the beginning of the
residually coded picture line is recorded is not unambiguously defined by the beginning

of recording of the first coded picture line of a coded picture. This complicates the
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not adjoin each other in t42). The record carrier described thereinis
emnently suited for recording information in accordance with a CD fornmat.
A recording device for recording the files on such record carrier is shown
diagranmmatically in Fig. 18. The shown recordi ng device conprises a
formatting circuit 186, which conposes the information to be recorded,

whi ch has been applled via the interface circuit 182, in accordance mnth a

formatting ssiesENe reagwut of theaded picaure digesa for ?’ﬁﬂtﬂ%" W@W@r

gﬁ)gcawyxﬁnsix—%%gmn accgrﬁ%gncec#fnhtmw& t&?{ﬁﬁ%ﬂga I'S arr nged I n

bl ocks BLCKlind numberrigV l{seedfig eS)parhié begitining bfedchmgdéd pui:tuae find Bbcandflinene i n
the CD signal. Each bl oc C rises a bl ock, synchroni 2| sect i.on
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bit combination which does not occur within the series of Huffman codes representing

information of the residually coded picture elements. It is to be noted that the addinon
of the line synchronization codes LD and line numbers LN has the additional advantage
that it facilitates the read synchronization and significantly reduces error propagation
after an erroneously read residual code.

A very fast retrieval of selected coded picture lines can be achieved in that the
addresses at which the recordings of coded picture lines on the record carrier begin are
recorded on the record carrier in a separate control file, preferably at the beginning of
each subfile. In Fig. 6 these addresses have been indicated, by way of example, as
ADLN#1, ..., ADLN#1009 in the control file [IDB at the beginning of the subfile
4TV. The picture line information in the form of the series of residually coded picture
lines is inserted in the section APDB of the subfile 4TV. (The section APDB represents
the actual picture information within the subfile 4TV).

Generally, when searching for the starting points of the picture lines on the
record carrier during a coarse search process a read element is moved relative to the
record carrier to a position at a short distance before the starting point where the
recording of the coded picture line begins. Subsequently, a fine search process is
carried out in which, while the record carrier is scanned with a speed corresponding to
the normal read speed, the beginning of the recording of the selected residually coded
picture line is awaited, after which reading of the selected coded picture line is started.
The accuracy with which the read element can be positioned relative to the record
carrier during the coarse search process is Limited and in optical data storage systems it
is generally much greater than the distances-between the positions at which the
recordings of successive coded picture lines on the record carrier begin. Therefore, it is
preferred to store only the start addresses of a limited number of coded picture lines |
whose starting points of recording are spaced apart by a distance substantially equal to
the accuracy with which the read element can be pos'uiohed during a coarse search
process. This enables the information of selected coded picture lines within a stored

coded picture to be located and read rapidly without an unnecessarily large amount of
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26 of an absolute tinme code corresponding to the absolute tine code in the
subcode portion recorded with the block, and if the CD-ROM XA format is
used the bl ock BLCK further conprisesection group. In a manner simlar to
that described above, section groups definpg other contiguous parts of the
representation in the subfile TV. The coded picture lines with picture

i nformation kgice beiRg Helded! B8 e\ 6f dddrest @@ BR ASd 8NP AficisRaped Teddrd ar
way, as is shown in Figs. 23 and 24. ) This arrangenent prevents two
or nore adj aG¥mer pieAvarage searels acquracli durinp acwarse searchpocesshin whish the mad
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pi cture |inesurndif chendiscorhich Reans hatvhe Wistintés Wetlvéent te positibdsespeditied bys i n
contradistinction to the restoration of an incorrectly read picture |ine
si tuated bet aédrassesBibsRatiAlly cprrespand to half the length of one tum of the disc when disc-

shaped record carriers are used.

The stored coded pictures generally define a number of pictures in landscape
format (i.e. for a faithful reproduction the picture should be displayed in an orientation
in which the width of the picture is larger than the height of the picture) and a number
of pictures in portrait format (i.e. for a faithful reproduction the picture should be
displayed in an orientation in which the height of the picture is larger than the width of
the picture). _

By way of illustration Figure 1 shows an image carrier with some pictures in
landscape format (2a, 2b, 2c and 2d) and one picture in portrait format (2e). On the
record carrier all the coded pictures are recorded as though they were representations
of pictures in landscape format. This is in order to enable a uniform picture scanning to
be used without the necessity to detect whether the scanned picture is of the landscape
or portrait type and to change over the scanning and/or picture processing depending
upon the detection result. However, this means that during reproduction the
representations of portrait format pictures will be displayed in an incorrect rotated

| "position. This can be precluded by providing a possibility to assign a rotation code to
the recorded coded pictures, which code indicates whether the representation should be
rotated during reproduction and, if this is the case, whether the representation should
be rotated through an angle of 90, 180 or 270 degrees. This rotation code can be
included in every picture file IP1, ..., Ipn. It is also possible to record these rotation _ .
codes in the control file BB or to store these rotation codes in a non-volatile memory
arranged in the read unit or connected to this unit.

During reproduction it is then possibie to determine on the basis of the
rotation code whether the representation to be displayed should be rotated and, if this is
the case, a rotation through the desired angle can be performed prior to reproduction.
A drawback of including the rotation codes in the picture files IP is that these rotation
codes have to be determined already during scanning of the pictures. In practice this
means that an operator of the picture storage system should determine for each scanned
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picture lines in the representation. In the | ast-nentioned case restoration
Is sinple by replacing incorrectly read picture |ines by pixels derived
frrom adj acent picture |ines. Fig. 25 shows the picture processing
unit 141 in greater detail. The picture processing unit 141 conprises a
first detection circuit 250 for detectinglihe synchroni zation codes LD and

the picture |jne n N indicatin the be |nn|n of each reS|d all'y
coded pi cturE‘cf‘irﬁé*' g&oﬁﬁ%@f@lﬁ’l‘ % ing the
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detection circult 250 and 251 are connected to the si gnal path 1
decodi ng ci r automated pigture mwsmm k& residual ly coded picture
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read with thegicairel xmnﬂdhoaddwﬁssae VAR tagbsls @5&&@%&@ cﬁd&%ﬁqu@i’écbw &Rébd. ed
to the display unit 10 via the signal converter 258 in order to be
di spl ayed. In the case of the file organisation shown in Fig. 2 a suitable position for recording the

rotation codes is the subfile FPS of the control file BB. For reasons of user
convenience it is desirable to specify, apart from the required rotation, wether instead
of a representation of stored coded pictures a representation which is slightly shifted (to
the left, right, top or bottom) should be displayed. This is certainly desirable if the
display area within which the representation is to be displayed in a display unit is
smaller than the dimensions of the representations, because it is possible that an
important detail of the picture falls outside the display area. The desired shift can be
specified by assigning a translation code to every coded picture. In Figure 9 a suitable
translation coding for a picture 90 is defined by means of the coordinates xp and yp of
a vertex 91 of the picture 91 to be displayed after translation. By means of a translation

-_code and a magnification code it is possible to specify the magnification factor with
which 2 certain part of the original picture is to be displayed. The reference numeral 93
indicates an enlarged representation of a part of the picture 90, defined by a translation
xp, yp and a2 magnification factor of 2. In addition to the above data it is also possible
to include other picture display data in the subfile FPS of the control file BB, such as
for example parameters specifying a color or luminance adaptation to be applied before
a representation of the coded picture is displayed. Moreover, it is advantageous to store
the desired sequence in which the pictures must be reproduced in the subfile FPS
within the control file BB. _

The afore-mentioned information about the display sequence, rotation,
translation, magnification, brightness and color adaptations and other picture processing
operations to be performed prior to reproduction of the representation of the coded
picture will be referred to hereinafter as preferential reproduction settings. A collection
of preferential reproduction settings defining the preferred sequence as well as all the
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In Fig. 26 the reference nunerals 261, 262, 263 denote picture
representations of the sanme picture but with different resolutions. The
representation 261 conprises 256 picture |lines of 384 pixels each. The
representation 262 conprises 512 picture lines of 768 pixels each and the
representation 263 conprises 1024 picturelgi nes of 1536 pixels each. The
coded pictures corresponding to the representations 261, 262 and 263 are

i ncl uded i n desiree pictareeprocdssing operdtiong ,forTall dhedcoded/pistures o @ tregoed farrier Wil The
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be referred to hereinafter as a set of preferential reproduction settings. It may be
advantageous to record more than one set of pre,ferentiai reproduction settings in the
file FPS. This enables a different display sequence and other picture processing
operations to be selected by different persons, for example persons within a family. It
also allows a user to make a choice from different sets of preferential reproduction
settings. It is to be noted that when a record carrier of the write-once type is used the
sets of preferential reproduction settings can be recorded on the record carrier only if
they are available during recording. This requires human intervention during recording.
During reading of the record carrier a set of preferential reproduction settings is
selected and the representations of the coded pictures can be displayed in conformity
with the selected set of preferential reproduction settings. Figure 10 is a block diagram
of an embodiment of a picture retrieval and dispiay system by means of which
representations of coded pictures can be displayed in conformity with a selected set of
preferential reproduction settings. In this diagram the reference numeral 100 refers to a
read unit for reading the record carrier. For the purpose of applying the information
being read the read unit 100 is coupled to a control and signal processing unit 101.
From the infoﬁnaﬁon received from the read device 100 the unit 101 selects the file
FPS containing the set(s) of preferential reproduction setting(s) and stores this (these)

". set(s) in a control memory 102. By means of a data entry unit 103, for example a

remote control device, a user can select a set from the control memory 102 and can
subsequeritly activate the unit 101 to start the read cycle, in which the coded picture
information is read in the sequénce specified by the selected set of preferential
reproduction settings under control of the unit 101. After the coded picture information
has been read out this information is processed in accordance with the selected set of -
preferential -reproduction settings and is applied to a display unit 104.

It may occur that after some time the preferential reproduction settings stored
on the record carrier are no longer entirely in compliance with the user’s wishes or that
no or wrong preferential reproduction settings have been recorded on the record '
carrier. This is problematic in particular if the record carrier is of a type which cannot
be overwritten, because the recorded preferential reproduction settings then cannot be
adapted. This problem can be mitigated by providing the retrieval and display system in

Fig. 10 with a non-volatile memory 105 in which together with a record carrier
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capacity of the picture nenory 255 shown in Fig. 26 is 512 rows of 768
menory | ocations (also called nenory elenents). If a representation shoul d
represent the entire coded picture that subfile is selected fromthe
picture file I P, whose nunber of pixels corresponds to the capacity of the
picture menory, which in the present casd?is the subfile defining the
representation, EGZ Thi,s sel ection can &f made Qn the baS|s of the setting

data, such HEIPHEAUGP SR ARENSSLALPTE %‘P seriRgsOr; igforpation about
i denti fi cat H@He@ifred Btngib ir prra@&heﬂueﬁaod eREC reHifiead 1 s g

begi nni ng of each subfrl for exanple e hea er HEAD and the
subheader spammm@momgmmmmmm@r Ishtaxedjénrahemahd in

by the control C|rc t 253 in response, to.a s su d | ock
synchr oni zaf¥3¥* ﬁé@ﬁ%@m&“&&%@@%g‘g%ﬁ? o?f Sch bl ock
BLCK. lmuteﬁ gt &Qhe ﬂoﬁ-@@hﬁﬁﬁﬂéxﬂéﬂ'ﬂs% jsPdesREIL ho! kbt theded

picture is to be reproduce upon detection he begi nni ng of the subfile
to be sel ecinfdrmation wglfocmecpmﬂct@abmpndumdmepimxucamﬁcommto a

stltgtﬁrgnn\éhmlgg%xté}é% ?‘Wgnal q%ﬂtq%g‘zcga% conngg eSﬁf{oo th ﬂ t? néguts of. t he

the preferential reproduction settings.

Fig. 11 shows by way of example a suitable format 110 of the preferential
reproduction settings included in the file FPS on the record carrier. The format 110
comprises a section DID in which the unique record carrier identification code is
stored. Such a code may comprise a large random number generated by means of a
random-number generator and recorded on the record carrier. The code may comprise
a time code indicating the time in years, months, days, hours, minutes, seconds and
fractions of seconds. Alternatively, the record carrier identification code may comprise
a combination of a time code and a random number. In the format 110 the section DId
is followed .by sections FPS1, FPS2, ..., FPSn in which a number of differcn_t sets of
preferential reproduction settings are stored. Each of the prefcréntial reproduction
setting sections FPS1, ..., FPSn contains a portion SEL in which a set identification

-number for each of the different sets of preferential reproduction settings to be selected
by different users are specified, and a portion specifying the sequence SEQ in which
the representations of the stored pictures are to be reproduced. This portion is followed
by the coded sectons FIM#1, ..., FIM#n storing for the pictures 1, ..., n preferential
processing operations to be performed before the representation of the relevant picture
are displayed.

Fig. 12 shows by way of example a suitable format 120 in which the
information about the desired adaptations of the set of preferential reproduction settings
can be stored in the non-volatile memory 105. The format 120 comprises a section 121
specifying combinations of record carrier identifications and set identification numbéfs
for which information about preferential reproduction settings has been stored. To each
of these combinations a pointer is assigned, which pointer is included in the section
DID-POINT and specifies the address of the sections DFPS1, ..., DFPSn in the non-

volatile memory 105.
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set to a state in which the nmenory | ocations are addressed in synchronism
with the reception of the successive pixel information, in such a way that
the information for the picture lines 11, ..., 1512 is stored in the
respective rows rl, ..., r512 of the nenory 255. The picture infornmation
thus | oaded into the nenory 255 is read ol8 and is converted into a form
suitable for the display unit 10 by neans of the signal converter 258. The
read- out sequence Evenyeseectioni BEES qupﬂises acpmiorc ESEQ with z bodehindirdting-the

generator 257 gengrates ,the su ve addresses ring nor nal

reproducti on EF L SEATRRIE & pgm ﬂ’ %’ seRueges- JEA5, - r ow
fashion, stapéhib ISEQind{taes 9Ver ﬁ&deqtﬁil hmﬁ%féﬂoﬁéd GPoftich I OW.
This is possP%I e both in accordaéné:e with the |nterI aced- scan pp?n?lopl e and

t he progressNSEstahﬂmmméymgMetm daphyaéqmmmbmmtmglto t he
I nterl aced- sca? ri e.all the odd t he pi. ctur{‘a’ﬁﬁre 255 are
read first aR ?E’B?g §ﬁ¥f"ﬁ ocaefanpn%arg T SYeRYHIC y 255 are .
read. In theF&?&emﬁi m&u@%moafmm&wm@sé&snmme%mmmn
principle all the rows areread in sequence. A very attractive alternative

for the net hdte séctionoLTEHE dnd wmm@mbmuwmmtm@pmmp@fmm 255
's that in whl el B Sl miFiR Yo 1A 4 Scfibd RTELE) 288 pidnird d2h§kdtin®n 2

section NPAN). In this way it is possible to select the accuracy with which the picture

processing information is to be stored. Thus, it is possible, for example, to define three
different lengths indicating three different accuracies. LTELE and LPAN are followed
by the portions NTELE and NPAN. If the information about the picture magnification
and picture translation need not be changed this is indicated by the length zero in
LTELE and LPAN. By storing only the preferential processing operations for pictures
with modified preferential processing operations the space required for the storage of
the new preferential reproduction setting is reduced considerably. Apart from the
reduction of the required storage space by said recording of the differences it is
possible to obtain an additional reduction by specifying the length required for the
storage of modified data. When the record carrier is read an adapted set of preferential

. reproduction settings is derived from the preferential reproduction settings recorded on
the record carrier and the differences stored in the memory 105, and this adapted set is
stored in the memory 102,

Instead of, or in addition to, the non-volatile memory 105 a changeable
memory 106, for example in the form of a magnetic card, EPROM, EEPROM or
NVRAM, can be employed for the storage of preferential reproduction settings in the *
retrieval anéi display system shown in Fig. 10.

This has the advantage that a user can display the picture information on a
record carrier in accordance with the same preferential reproduction setting on different
picture retrieval and display systems to which a changeable memory 106 can be |
connected. When one of the two or both memories 105 and 106 are used for the
storage of preferential reproduction settings it is desirable that a selection is made from
the different sets of preferential reproduction settings defined by the sets of preferential

reproduction settings on the record carrier and by the modifications of the preferential
This is the replacement sheet

Dat‘: g 5 ﬂAY ]997



information froma picture file defining a | ower-resol ution representation
of a picture and subsequently the content of the nmenory is overwitten with
a ‘coded picture 28
defining a higher-resolution representation of the same picture. In the
above exanple this is possible in that durilgg read-out of each coded pi xel
fromthe subfile TV/4 each of a group of 2x2 nenory elenents is each tine
filled with treprodughion sattihgscstored iimeet momotiess1QSoahddl06i Fet this purposecthia aditi 191
known as the st?&?c} i:gr}\prriseepsle. e%g;n tr;xeézps? esAe sbc etc%gr; means may be of a rype which are
operated by the user to make a choice from the various sets of preferential reproduction
settings defined for one specific record carrier and selection number by the preferential
reproduction setting information stored on the record carrier and in the memories 105
and 106. However, alternatively these selection means may be of a type which, prior to
reproduction on the basis of the contents of the memories 105 and 106 and the sets of
preferential reproduction settings recorded on the record carrier, determine the sets of
preferential reproduction settings available for the relevant record carriers and store
them, for example, in the memory 102. Subsequently, one of the available sets of
preferential reproduction settings in the memory 102 is selected in accordance with a
predetermined selection criterion. Preferably, the selection criterion is such that the
highest priority is assigned to the preferential reproduction setting information in the
- changeable memory 106, medium priority to the preferential reproduction setting
information in the non-volatile memory, and the lowest priority to the preferential
reproduction settings on the record carrier. If the unit 101 comprises a computer,
automatic selection can be realised by loading the computer with a suitable selection
program.
Now reference is made again to the file OV in Fig. 2, which for all the
- picture files IP1, ..., IPn comprises a subfile TV/16 containing an absolutely coded
_ low-resolution picture. Recording a file OV has the advantage that an overview of the
coded picture information recorded on the record carrier can be obtained with a
minimal access time. This is possible, for example, by successively by displaying the
coded pictures in the subfile TV/16 as representations which wholly or partly fill the
display screen, preferably in the sequence defined by the selected set of preferential -
reproduction settings. However, it i§ also possible to compose a representation in the
form of a so-called mosaic picture from the subfiles, in which mosaic picture a large
number of representations of the coded low-resolution pictures contained in the subfiles
TV/16 are arranged in the form of a matrix, preferably in an order dietated by tl::e
selected set of preferential reproduction settings. By way of illustration Fig. 13 shows a
mosaic picture 130 made up of the representations (IM#1, IM#3, ..., IM#26) of sixteen
low-resolution subfile pictures.
Fig. 14 shows an embodiment of the picture retrieval and display system of
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picture quality is obtained by filling only one of the nenory el enents of
the 2x2 matrix with the signal value defined by a read-out pixel, and by
deriving the other pixels of the 2x2 matrix from adjacent pixels by neans
of known interpolation techniques. This nethod is known as the "spati al

I nterpol ati on" nethod. After detection of t# next subfile (in the present

case T t he ntent  of t picture nmenor each ti gverwritten wth
t he pi 2:/% ure i ﬁ?’gr ﬁgh &?%Pg?ﬁi@ ‘E%Bﬁ"f“é syﬁ:ﬁnﬁgc REE%&%@S@X?P%?G %‘otll\fe. The
anount of i nf ogdimgrised therreid Bnis 8P4 ichitrol \dnit 148 08! a)piStues protesing funithiall. The t he

subfile TV. This results in a substantial reduction of the tinme after which
a first provisfeadhait sy wpplies the mfpmmatian seadoffomhe aecopd egrriem o the £pntEol unit 140

read-out of th ' ﬁ:uIrE. fcc:ﬁgn A $49) r ' pé [t Syenc
overwitten w %hdoﬂgq%ggr eseh at | o% %’Fﬂ fﬂe%nsg&% g%‘%‘ﬂgzhggél %ﬁ"l@“ﬁéﬁ?#‘é‘&
resol ution. Assdlde6 specifiolisfofrhition cohfained dnleite ¢untiol fiks BE amIDBsfromahe
resol uti ons succeed one another directly no time is lost in _searching for

t he subfil e T\infgrmadop sead. dhe pisrure PrOCessNg wnit 4Y splects picrure informatipe. frogs the

i whi ch the. SafuaRe il SRy IR R R T R RREH o £ 30 Sl F R 1 ©
accordance W t dispie usie 40s The reatl anit@amindit pictire processing udlt ¢4 hakt cdhtholled by
I Tustrate howthyt]:gntrol unit 140 on the basis of the data entered by a user, for example via a data
entry unit 143, and on the basis of the control data in the control files BB and IIDB.
In view of the large amount of information for every recorded picture it is

preferred to read files containing picture information with a high speed, i.e. with a high

bit rate, in order to minimize the read time per picture read. However, this means that
the data in the control file is also read with a high bit rate. The control task is
performed by the control unit 140. This control task requires only a limited data
processing rate, enabling a simple slow low-cost microcomputer having a low data
processing rate 1o be used for this purpose. However, in general such a low-cost
microcomputer is not capable of processing the control data which is supplied at a high
rate during read-out of the control files BB and IIDB. This is because the rate at which
the control data is presented (which rate is substantially equal to the picture information
rate) is too high to enable it to be processed by the slow low-cost computer. This
problem can be mitigated in that every bit group containing control data is recorded n
times (n being an integer greater than or equal to 2) in succession on the record carrier.
A group of n times repeatedly recorded bit groups will be referred to hereinafter as a
packet. Packets of n identical bit groups are then supplied when the control data is_.
read. Fig. 15 by way of example illustrates the manner in which the control data in the
contro! files BB and IIDB can be supplied by the read unit 6 in the case that n is equal
to 2 and the number of bits per bit group is 8. '

In Fig. 15 the bit groups bear the reference numeral 150 and the packets bear
the reference numeral 151. The number of bits per bit group is eight and the number of
bit groups per packet is two.

By repeating identical bit groups n times it is achieved that the rate at which
the control data is supplied by the read unit is reduced by a factor of n without the use
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picture information is stored in the nmenory for a rotation through an angle
of 270, 180 and 90 degrees respectively. For the sake of clarity these
Firgures only show the positions of the information of the first two picture
lines 11 and 12 of the picture. In the case that a representation
of a small picture is to be displayed withln the outline of a full-scan
representation of another picture or, if desired, the sanme picture (PIP

function), tHfeddisiongauxbianeungtionsnBy\a sjtable|choiae of the \alusi ¢fchiitiipdusi on of
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available in the picture file IP, . .

a rate equal to the bit group repetition rate divided by n.

Such a data extraction circuit 145 may comprise, for example, a register 160
(see Fig. 16a) which is loaded with a clock frequency equal to the bit group repetition
rate divided by n. This clock signal can be obtained very simply by using one bit
within each bit group 150 as a synchronization bit 152. To the synchronization bits 152
of successive bit groups 150 a logic value may be assigned which alternates with a
frequency related to the repetition rate of the packets 151 of bit groups 150. The
alternation frequency may be equal to half the repetition rate of the packests (as shown
in Fig. 15) or a multiple thereof. This has the advantage that a clock signal can be used
which is derived directly from the synchronization bits.

The data extraction circuit 145 comprises a clock extraction circuit 161 which
supplies an alternating clock signal corresponding to the aiternating logic values of the
synchronization bits to a load control input of the register 160. The register 160 is of a

. customary type which is loaded with a bit group of each packet 151 under control of
the clock signal. The clock extraction circuit 161 also transfers the clock signal to the
microcomputer system 144 via the signal line 162. Preferably, the bit groups in the
control file are arranged in so-called frames, which bear the reference numeral 154 in
Fig. 15. In that case it is desirable that the beginning of each frame 154 can be
detected simply. A very simple detection can be achieved by inserting at the beginning
of the frames 154 a plurality of frame Qynchmnimﬁon groups 153 with synchronization
bits 152 which exhibit a predetermined pattern of logic values 150 which differs
distinctly from the possible patterns of logic values of the synchronization bits 152
which can occur in the other packets. - "

Each frame 154 has a portion 155 containing redundant information for the
purpose of detecting whether the frame has been read-in correctly by the
microcomputer 144. An incorrect read-in may be caused, for example, by a program
interrupt, in which the process of reading in the control data is interrupted in order to
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29 so that additional processing is not necessary. When an

enl arged representation of a part of the absolutely coded picture is to be
di splayed the informati on of a part of the picture, for exanple the part
corresponding to a frame 265, is selected. The information of each pixel of
the selected part is |oaded into every nengry |ocation of a group of 2x2
menory |l ocations, so that a magnified full-scan representation of | ow
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pi xel 2x2 times in,t
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files BB and IIDB is generally caused by a program interrupt this requires that the

error correction performed on the basis of the portion 155 is carried out by the
microcomputer 144 itself. The data extraction circuit 145 comprises a frame
synchronization detector 163 which detects the beginning of each frame on the basis of
the synchronization bits 152 in the frame synchronization bit groups 153. After

" detection of the beginning of the frame the frame synchronization detector 163 supplies
a synchronization signal to the microcomputer 144 via a signal line 164. Under control
of the signals received via the signal lines 164 and 165 the microcomputer 144 reads in
the control data available in the register 160 in an, in principle, customary manner. It
is to be noted that, in principle, the functions of the frame synchronization detector 163
and/or the register 160 and/or the clock extraction circuit 161 can also be performed by
the microcomputer 144 itseif.

In the above described process of reading in the control data from the control
files BB an& IIDB the clock signal for the register 160 is derived from the
synchronization bits 152. However, it is also possible to derive the clock signal for
loading the register 160 from a picture information clock signal which is usually

", generated in the picture processing unit 141 for the purpose of reading in the coded
picture information. This picture information clock signal has a fixed relationship with
the bit group repetition rate in the read-out picture files and, consequently, with the bit
group repetition rate in the control files BB and IIDB. This is because the control files
and picture files have been formatted and coded in the same way. Therefore, the clock
signal for loading the register 160 can be derived simply from the picture information®
clock signal- by means of a frequency dividing circuit.

Fig. 16b shows an example of thie data extraction circuit 145, which employs
a frequency divider 165 for deriving the clock signal for the register 160, which divider
derives the clock signal from the picture information clock signal, which is applie& 10
the frequency divider 165 by the signal processing unit 141 via a signal line 166. The
clock signal for loading the register 160 must be synchronized with the beginning of the
frames 154. This can be realized simply by employing a resettable counting circuit for
the frequency divider 165, which counting circuit is reset each time by a reset signal
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first. Subsequently, the part represented by the franme 266 is selected in
the subfile 4TV. The part in the frame 266 corresponds to the part within
the frame 265 in the representation 262. The control circuit 253 sets the
multiplex circuit 254 to a state in which the output of the residual
decoding circuit 252 is connected to the 2fta inputs of the nenory 255. The
address generator 256 is set to a state in which it _addresses the picture

menory 255 i $FRESRHRANYROR; deactipn Af thsdeginaingaf dhe. Fames. pThecreset; signah <28 dgdkshce i n
whi ch the regj ép‘l’ie& ' f ok nmt f | Vi-becones
avai |l abl e. ?ﬁ%ﬁg?& ureggﬁg%rﬁhng‘tk:égﬁc% 1gﬁa regs}ggnvkhe@g?%?ogget ?%;nlg S
applied to tiespoise tdevegy detectiont of2he frame syypchrerdnsionfbit groupdd®d. circuit 259

it is added to the, residual value, after. which tgginformatio,n tlh s adapt ed
i's | oaded into t helfaW8caebe e infprmation ip ithscontmek fijssis agangeddn Blocksfor

I nformation o . r | § | 66
I's preferabl é/&@g%ﬁgan t eé}%éﬂé?‘{s:gocgs@ﬁé& ﬁ?%%@ﬁ%ﬁ (;geﬁ %?go B%Wﬁ %@
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253 in response to a signal, fromthe detector 250. Su,bser&ﬁﬁgl y, the
address of tFRatbecsaved g the pasts ¢frthe plock syrchrenizanpp sequens P A atwhi ch
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frame 154 is always situated at a fixed position relative to the block synchronization

section (SYNC). This can be achieved simply by selecting the beginning of each frame
154 at the beginning of a block. In the last dexﬁbed method of synchronizing the clock
signal for the register 160 no use is made of the frame synchronization bit groups 153
situated at the beginning of each frame 154. However, in that case it is also desirabie
that the beginning of each frame 154 comprises a number of bit groups not containing
any control data. Indeed, upon detection of the beginning of each frame the
microcomputer calls a read-in program for controlling the read-in of the applied control
data. However, at this instant the microcomputer may be busy performing another
control task. Such a control task must be interrupted before the read-in program can be
called. This interruption of an active control task and the subsequent call for the read-in

". program requires some'xime. Arranging a number of bit groups without any control
data at the beginning of each frame 154 ensures with a high reliability that during read-
out of the-first packet 151 of useful control data in each frame 154 the microcomputer
144 is ready to read in the control data under control of the read-in program. From the
above it is evident that the synchronization bit groups 153 at the beginning of every
frame may serve a dual purpose, i.e. providing synchronization and realizing a waiting
time until th-e first useful control data is i)resemed.

In the case that the bit groups 153 are used only for realizing the waiting time
the logic values of the bits in these bit groups 153 may assume an arbitrary value.

If the bit groups 153 are also used for synchronization purposes it is important
that the bit groups 153 exhibit a bit pattern which does not occur in the other bit groups
of the frame 154. For this purpose numerous different methods are possible, such as
for example the use of non-identical bit groups in a packet or the insertion of additional
packets without useful control information between the packets of control data. The
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supplies a command to the control unit 140 via the control signal path 260,
which control unit in response to this command initiates a search process
in which the part with the selected coded picture line is |ocated. Wen
this part is found the read-out of the picture information is started and
the adaptation of the content of the nenordd 255 is started as soon as the
part of the first coded picture |ine which corresponds to the part of the
pi cture wit hilastineationedhmethod may hee farrzamplrido ihsere packsts eomprising andyyBigs of

b £h e 11 mahS PR FENT S0 e Bl Mt e A SR K bl SR g
of each codedrithé byticRronization bit groups 153 comprising only bits of the logic value *1" is

used, this will guarantee that the pattern formed by the frame synchronization bit

groups 153 does not occur in the other packets of the frame 154.

Fig. 17 shows an embodiment of the picture storage system 12 in greater
detail. The scanning unit 1 in Fig. 17 comprises a scanning element 170 for scanning
the image carrier 3 and for converting the scanned picture information into customary
information signais, for exampie RGB picture signals, representing the scanned picture.
The picture signals at the output of the scanning element define the highest artainable
resolution in number of pixels per picture. The information signals supplied by the
scanning element 170 are converted into a luminance signal Y and two color-difference
signals U and V by means of a customary matrix circuit 171. A coding circuit 172
converts the signals Y, U and V in a customary manner into absolutely coded signals
(for the lower-resolution pictures) and residualiy coded pictures (for the higher-
resolution pictures) in accordance with the coding schemes described hereinbefore. The
scanning element 170, the matrix circuit 171 and the coding circuit 172 are controlled
by means of a customary control circuit 174 on the basis of control commands applied
to the control circuit 174 by the control unit 4 via an interface circuit 175. The

. absolutely and residually coded picture information generated by the coding circuit 172
is applied to the control unit 4 via the interface circuit 175. The control unit 4 may
comprise’a computer system comprising a display unit 176, a computing and storage
unit 177 and a data entry unit 178, for example a keyboard, for data input by the user.
In a customary manner the display unit 176 and the data entry unit 178 are coupled to
the computing and storage unit 177. The computing and storage unit 177 is further - -
coupled to -the picture scanning unit 1 a;xd the recording unit 5 via an interface circuit
179 and 180 respectively. The recording unit 5 comprises a formatting and coding unit
181 which converts the information to be recorded, which information is received _from
the control unit via an interface circuit 182, into codes which are suitable for recording
and which are arranged in a format suitable for recording. The data which has thus
been coded and formatted is applied to a write head 183, which records a
corresponding information pattern on the record carrier 184. The recording process is

controlled by a control circuit 185 on the basis of the control commands received from
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30 line. The control circuit reads in these line nunbers LN in response to
a signal fromthe detector circuit 251. The storage of the address
i.-nformati on at the beginning of the subfile 4TV enables a rapid access to
the desired information to be obtained. The detection of the read-out of
the desired residually coded picture linegsis sinplified by the presence of
the line synchroni zation codes and |ine nunbers in the subfile 4TV.

Fi g. 28 showsheaconenob oniit deant, dfapplieables addness infdrmayomiraiistiog twhpasitiantofitse

possible to read,ou e coded picture info tion recorded on the record
carrier by né’ém%hﬁ?é ﬁ‘i@%’é’ﬁr‘ﬂ“ﬁ’g‘eﬁw in Fig. .18. The shown read
unit 6 conprises a g ihd Qtrol Flﬁ%mmhwﬁﬁaa&b W%”S

patterns on the record cafrier 184 y scanning the track 20 and

t he resultinghe residnatiy mwlmmmonﬁommmpgubb)gmel sannftigunit ddn @rdustofnaryt her
conprises a custonar 05| ti oxa}a,g nit 284 f noV]J nglﬁ?g ead head 280 in
a direction (MADAEL 0 3CEORdaNGE I ’Be’ﬁ"’ﬁ qtﬁﬁ“’é‘ﬁ éﬂ:ﬁ"@@%[ﬁ'&:l fied

by a sel ect e‘f:é&ﬁ‘érfﬁ 1P FREOVO WidFESVer Othe tcd ﬁgﬁ?g?ﬁgasﬁgégptmm 1sgde§y a

control unit "285. The signal s converted b 280 are de
an EFM decodiwith siftwané forZiBsertmglinathe continl dtjeicintd qustqmary enanner z0dGh REcatdanseli ng

circurt 282. u-rlinxethe afore-mentioned formatting rules, the preferential reproduction settings input

by an operator together with other automatically generated control data, such as for
example a list of addresses at which the various files have bfile IT comprising a section
CNTR with control data and a section FPS with the sets of preferential reproduction
settings in the format already described with reference to Fig. 15. Preferably, the
section IT is recorded in a predetermined area on the record carrier in a section of
predetermined length. This is in order to simplify retrieval of the required information
by the microcomputer. If the section IT is not large enough to accommodate all the
control data a part of the control data can be recorded in a section ITC after the file
OV. In that case it is preferred to include a pointer in the section IT to specify the
starting address of ITC.

For the case that the information has been recorded in CD format Fig. 21

. shows for the absolutely coded subfile TV such an arrangement of the picture lines

Y01, Y02, ..., Y16 with absolutely coded luminance information and the picture lines
CO1, C03, ..., C15 with absolutely coded color information, that successive lines do
not adjoin each other in 142). The record carrier described therein is eminently suited
for recording information in accordance with a CD format. A recording device for
recording.the files on such record carrier is shown diagrammatically in Fig. 18. The'~
shown recox:ding device comprises a formatting circuit 186, which composes the
information to be recorded, which has beén applied via the interface circuit 182, in
accordance with a formatting scheme , for example as customary in the so-called _C_D-
ROM or CD-ROM XA system. -

By way of illustration this format is shown broadly in Fig. 19. In accordance
with this format the data is arranged in blocks BLCK of a length corresponding to the
length of a subcode frame in the CD signal. Each block BLCK comprises a block

synchronizing section SYNC, a header section HEAD containing an address in the form
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Cl RC decoding circuit 282 is of a customary type, which restores the
original structure of the information which has been interleaved prior to
recordi ng and which detects and, if possible, corrects incorrectly read
codes. Upon detection of incorrigible errors the ClRC decoding unit
supplies a new error flag signal. The infggmation which has been restored
and corrected by the CIRC decoding circuit 282 is applied to a deformatting
circuit 283 \Whiaf Abschite \Gate ddde caftekpohdifig o tHef BEdTHiei tiile esliteifl thy sibieede portion
formatting circuit 186 prior to recording. The EFM denndulating circuit

281, the Cl REecosdegdvith thei bleck, ang ghthe Ll Xrofformands vsed 18 Plogk BLEKS are
' trolled i fhe L1 ' nj LNEQkomt |
cuppl ed by (APPSR AGkn. M < Bl Bl pd' it aebriped MMM ! OF

circuit 286. gidupsdiefine owhet torgigGouscparts ofale fepres¢rntRionan the subfile V. dtheicoded
circuit by means of which errars which_cannot be correctﬁ? gy the CIRC
decodi ng ci r Pifteredings with pigture iafprmagon: for the subdiles ThY/4 and LY 416.aR be rangedns

of redundant j gfs%ﬁﬁ.tw EE%FH?H}EIC}SQ ﬂgg% m;ﬁhe formatting circuit 166. The

error correction circult, conparatively conplex and therefore
conpar ati vel y experhiyarrarigement provenesssvar §r. mdfel sljacentipicrareskneshie tef f ect s of
erroneously read codes in the absqgl ytely coded picture informatiagn be
masked si npl yERFFSeRRBPR Of s AL C &mm%&a @F&jé’&“m Yy as 2 result of disc

defects. The restoration of representations of pictures in which.incorrectly read picture

lines adjoin each other is very difficult to realize. This is in contradistinction to the
restoration of an incorrectly read picture line situated between two properly read
picture lines in the representation. In the last-mentioned case restoration is simple by
replacing incorrectly read picture lines by pixels derived from adjacent picture lines.

Fig. 25 shows the picture processing unit 141 in greater detail. The picture
processing unit 141 comprises a first detection circuit 250 for detecting the
synchronization codes LD and the picture line numbers LN indicating the beginning of
each residually coded picture line. A second detection circuit 251 serves for detecting
the beginning of each subfile in each picture file with a residually coded picture to
indicate the beginning of the section IIDB containing the addresses of a number of

*. coded picture lines. It is to be noted that the detection circuits 250 and 251 are needed
only for processing the residually coded pictures and not for processing absolutely
coded pictures. For the purpose of these detections inputs of the first and the second
detection circuit 250 and 251 are connected to the signal path 142. A decoding circuit
252 for decoding the residually coded picture informatinformation applied via the signal
path 142 is loaded into the picture memory. The information thus stored in the pictute
memory 255 is read with the aid of an address generator 257 and is subsequently
applied to the display unit 10 via the signal converter 258 in order to be displayed.

In Fig. 26 the reference numerals 261, 262, 263 denote picture represemgﬁons
of the same picture but with different resolutions. The representation 261 comprises
256 picture lines of 384 pixels each. The representation 262 comprises 512 picture lines
of 768 pixels each and the representation 263 comprises 1024 picture lines of 1536
pixels each. The coded pictures corresponding to the representations 261, 262 and 263

are included in consecutive subfiles TV/4, TV and 4TV of a picture file IP. The
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pi xel s and/or a conplete coded picture line by picture information derived
fromone or nore adjacent coded pixels or adjacent coded picture |ines.
Such a correction can be

31 effected sinply by nmeans of the signal processing unit 141 shown in Fig.
25, by programm ng the control circuit 253 ®p as to be responsive to the
error flag signal supplied by the CIRC decoding circuit 282 to control the

addr ess gener adapici@ T thé) pRUEE nembzy 255 ahowrhin Figl 06 i35 1 Drowaf ofdT68arémognt
pixel is read and, at the sanme tinme, the nmultiplex circuit 254 is set to a
state in whi cHoeaseny (@l ealled memasy elemenis)-cif 3TeprsssaAtion should represent the entire

coded picture that subfile is selected from the picture file IP, whose number of pixels
corresponds to the capacity of the picture memory, which in the present case is the
subfile defining the representation 262. This selection can be made on the basis of the
setting data, such as picture numbers and resolution order (this is the identification of
the subfile resolution), which are stored at the beginning of each subfile in, for
example, the header HEAD and the subheader SUBHEAD of the blocks BLCK. For
each subfile this data is read in by the control circuit 253 in response to a signal
supplied by a block synchronization detector 2622 upon detection of the beginning of
each block BLCK.

In the case that a representation of an absolutely coded picture is to be
reproduced, upon detection of the beginning of the subfile to be selected, the control
circuit sets the multiplex circuit 254 to a state in which the signal path 142 is connected
to the data inputs of the picture memory 255. Moreover, the address generator 256 is
set to a state in which the memory locations are addressed in synchronism with the
reception of the successive pixel information, in such a way that the information for the
picture lines 11, ..., 1512 is stored in the respective rows rl, ..., r512 of the memory
255. The picture information thus loaded into the memory 255 is read out and is
converted into a form suitable for the display unit 10 by means of the signal converter
258. The read-out sequence is determined by the sequence in which the address
generator 257 generates the successive addresses. During normal reproduction this
sequence is such that the memory is read in a row-by-row fashion, starting with the
row rl and starting with column c1 within a row. This is possible both in accordance
with the interlaced-scan principle and the progressive-scan principle. In the case of o
read-out a:;cording to the interlaced-scan principle all the odd rows of the picture
memory 255 are read first and subsequently all the even rows of the picture memory
255 are read. In the case of read-out in accordance with the progressive-scan principle
all the rows are read in sequence. )

A very attractive alternative for the method of storing the picture information in the
picture memory 255 is that in which the picture memory 255 is first filled with picture
information from a picture file defining a lower-resolution representation of a picture
and subsequently the content of the memory is overwritten with a coded picture
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255 are connected to the data inputs. Subsequently, the address generator
Is reset to its previous state and instead of the incorrectly read coded
pi xel the information read fromthe picture nmenory 255 is stored at the
addressed nenory | ocation. In thegfase that a residually coded
picture is read the value in the nenory 255 is not adapted upon detection

of an incorr r | Hdn i felien | e
achi eved, fof&reﬁbélﬁpfgghgﬁ%ggﬁnngﬁﬁ% conté%‘?‘géﬁﬁ% It tbgggﬁﬁica }Jgnal
whi ch i nhi bi tisvis ipbssite imtiat timngeaioyt @S&achiveded piaelefrom rtho subfile TV adch
val ue is applied. The capacity, of ,the pjcture nmenpry 255 is |arge,
So Lhat tho cOiA BIHPAS 257 MERATY SaHERES S P QORIEA TIPS SePd vl TR eY
capacity Ty fify diBel pRQL i ineod i EndiAl 1@ {shiialolic! Rikbd 2R‘beB! 1 e

pi cture nenory 2 a sanple rate converter a customary type, which
reducers the piomeequality j3i obedinedosy fillingeniy ome dfithe tmenicky elements of the BxY. 31

Shows, a0 exapl e Olih s SaplSun Sl 200 e W 2Bell 3Dl
339 20 2 osigaer 02 it o oo RN bl lbon bR
512 by 512 techniques. This method is known as the "spatial interpolation” method. After detection
of the next subfile (in the present case TV) the content of the picture memory is each
time overwritten with the picture information of this subfile in the methods described
above. The amount of information in the subfile TV/4 is only a quarter of that in the
subfile TV. This results in a substantial reduction of the time after which a first
provisional picture is displayed on the display unit. After read-out of the picture file
TV/4 this low-resolution picture is overwritten with a representation of the same
picture having the desired resolution. As the picture files with coded pictures of
successive resolutions succeed one another directly no time is lost in searching for the
subfile TV after read-out of the subfile TV/4.
In the case that a picturé is to be rotated the address generator 256 is set to a
state in which the sequence of addressing the memory locations is adapted in
. accordance with the desired rotation angle. Figs. 27b, 27c and 27d illustrate how the
picture information is stored in the memory for a rotation through an angle of 270, 180
and 90 degrees respectively. For the sake of clarity these Figures only show the
positions of the information of the first two picture lines I1 and 12 of the picture.
In the case that a representation of a small picture is to be displayed within the
outline of a full-scan representation of another picture or, if desired, the same picture
(PIP function), this can be achieved simply by filling the desired location of the picture
memory 255 with the low-resolution picture of the subfile TV/4 without magnification.
When the picture memory 255 is filled the address generator 256 is then set to a state
in which the information for memory locations is addressed in which the small picture
is to be stored. To illustrate this these memory locations are represented as a frame 264
in Fig. 26. During the picture processing described above the presence of the low-
resolution picture in the subfile TV/4 again has the advantage that the picture
information required to perform this function is directly available in the picture file IP,
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menory | ocations to be enployed. Since for practical reasons the nunber of
rows and the nunber of columms of nenory locations in a nenory are

pref erably powers of two, this yields a nenory of particularly satisfactory
di rensi ons. Mreover, as a result of the reduction of the nunber of nenory
| ocations to 512 per row the required e Mgy read-out frequency is reduced,
so that |ess stringent requirenents have t0 be inposed on the read-out
speed of the @RRRIAIBS f‘?}occssin ; Qggsdﬁually enpl oyed picture tubes
have a maxi rrusm resagleﬁlfﬁg corregséso?locgi“ng to” approximately 5 MHz, which
corresponds to apprWhenan ehiarged depreseatition 100 a\partoafahe absolurdly cpded pioture isgo

pi cture information recorded on the recqrd carrier corresponding to the

frane 266 is %‘é?‘&%l‘@l‘ W“Pgépﬁgsq% GPICRTS {"ﬁfﬁ"ﬂéﬁ%m the control
file Il DB. ThereBldntigith Afrarde 2ES i ega&new' ) THeORfdrafiGS ddth ixel BE tfeoRiccRb
circuit 253 in rﬁ"&oﬁ?e to a si gn'alF romthgqg{at ecitior 250. tgigtjbsc_aquente Y,
t he address qfartisdoaded into every memory locaton of 2 group of 2x2 memory locations, so that

a magnified full-scan representation of low resolution is displayed on the dispiay unit.
Instead of repeating each pixel 2x2 times in the memory the memory may be filled in
accordance with the spatial-interpolation principle mentioned in the foregoing.

In order to magnify the residually coded pictures the above step is performed
first. Subsequently, the part represented by the frame 266 is selected in the subfile
4TV. The part in the frame 266 corresponds to the part within the frame 265 in the
representation 262. The control circuit 253 sets the multiplex circuit 254 to a state in
which the output of the residual decoding circuit 252 is connected to the data inputs of

" the memory 255. The address generator 256 is set to a state in which it addresses the
picture memory 255 in synchronism with the received coded pixels in the sequence in
which the residually coded picture information from the subfile 4TV becomes available.
The picture information in the addressed memory locations is applied to the decoding
circuit 252 and by means of the adder circuit 259 it is added to the residual value, after
which the information thus adapted is loaded into the addressed memory location. The

E part of the picture information recorded on the record carrier corresponding to the
frame 266 is preferably read on the basis of the information in the control file IIDB.
The information in the section [IDB is read in by the control circuit 253 in response to
a signal from the detector 250. Subsequently, the address of that coded picture line is
selected from this information which is situated shortly before the first coded picture
line corresponding to the picture line in the frame 266. After this, the control circuif
supplies a command to the control unit 140 via the control signal path 260, which
control unit in response to this command unuates a search process in which the part
with the selected coded picture line is located. When this part is found the read-out.of
the picture information is started and the adaptation of the content of the memory 255
is started as soon as the part of the first coded picture line which corresponds to the
part of the picture within the frame 266 is reached. The detection of this coded picture
line is effected on the basis of the line numbers which together with the line
synchronization codes LD have been inserted at the beginning of each coded picture
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32 coded picture line is selected fromthis information which is situated
shortly before the first coded picture line corresponding to the picture
l-ine in the franme 266. After this, the control circuit supplies a conmand
to the control unit 140 via the control signal path 260, which control unit
in response to this comuand initiates a sé&8rch process in which the part
with the selected coded picture line is |ocated. Wien this part is found

t he read- out lige. Theecqntepl gireuit rrads m&mmesnmm b iarngsponse oo pignali foom of

t he content 5 n s t he of.

coded pi cturQhﬁ ?%%‘gmﬁag\”%? gt'%é%ﬁ% 03% #%%P%m@% {ig‘ﬁot es
a frame havi ngbfileaTV mbrdsqnﬁpﬂfacaesﬁlt@'th&&sir&l ﬂﬁ@ﬁﬁ:ﬂx@ﬁ@@ béiobRirdeAe THE SC TV
standard. Such a picture in conformty with the NTSC TV standard conpri ses

431 useful | jdgtestionrpf the feadhautaf she mryd aesidually sedesiopicture lines is simplified by
the presence of the line synchronization codes and line numbers in the subfile 4TV.

Fig. 28 shows an embodiment of the read unit 6 by means of which it is
possible to read out the coded picture information recorded on the record carrier by
means of the recording unit shown in Fig. 18. The shown read unit 6 comprises a
customary read head 280 which reads the information patterns on the record carrier 184
by scanning the track 20 and converts the resulting information into corresponding
signals. The read unit further comprises a customary positioning unit 284 for moving
the read head 280 in a direction transverse to the tracks to a portion of the track 20
specified by a selected address. The movement of the read head 283 is controlled by a

- control unit 285. The signals converted by the read head 280 are decoded by an EFM
decoding circuit 281 and are subsequently applied to a CIRC decoding circuit 282. The
CIRC decoding circuit 282 is of a customary type, which restores the original structure
of the information which has been interleaved prior to recording and which detects and;
if possible, corrects incorrectly read codes. Upon detection of incorrigible errors the
CIRC decoding unit supplies a new error flag signal. The information which has been

-, restored and corrected by the CIRC decoding circuit 282 is applied to a deformatting
circuit 283 which removes the additional information added by the formatting circuit
186 prior to recording. The EFM demodulating circuit 281, the CIRC decoding circuit
282, and the deformatting circuit 283 are controlled in a customary manner by the
control unit 28S5. The information supplied by the deformatting circuit 283 is applied
via an interface circuit 286. The deformatting circuit may comprise an efror correction
circuit by means of which errors which ;:annot be corrected by the CIRC decoding
circuit can be detected and corrected. This is effected by means of redundant
information EDC & ECC added by the formatting circuit 166. The error correction -
circuit, which is comparatively complex and therefore comparatively expensive, is 'not
necessary. This is because the effects of erroneously read codes in the absolutely coded
picture information can be masked simply by replacing the incorrectly read coded
pixels and/or a complete coded picture line by picture information derived from one or

more adjacent coded pixels or adjacent coded picture lines. Such a correction can be
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of a representation 303 of the coded picture present in the picture nenory
255 falls outside the outline of a picture in accordance with the NTSC

st andar d. Fi gs. 30a and 30b concern | andscape-si ze reproductions
of representations of coded pictures. However, if portrait-size
representations of coded pictures are reqgired the problemarises that the
hei ght of the picture corresponds to 768 pixels, the nunmber of useful

pi cture | i nesffénedigimphbby meancof Hlanignalprodesiing uRALl-tT\ihmndEtgi 28ngy 485 in
accordance with the, NTSC TV stan arg When a picture nepor 512 rows of
nmenory | ocat PW?’?’E’"&&BFG?@B”W%[’ 3 $¢yas %Ee nseyede s sigraler t er

290 this wou rgal |

col um. Hovxe\gllg)rp“s%gyt e scannl ng %Oﬁ%éir%z b%nﬁﬂﬁﬁg%ﬁ?@%%mhﬁt&?@& gﬁ%

i nformati on amay thatrthe snformiition m'lagradjasent'ﬂmelnsa:ddundl atfthe sdme timenmhei ses a
customary posi ni n 284 for novin read head O in a direction
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sel ected add f: Eﬁgﬂ | A
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circuit 282. ,The ClIRC deco 2 Is.of ac stamary type whi ch
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In the case that a residually coded picture is read the value in the memory 255
is not adapted upon detection of an incorrectly read residual value but remains
unchanged. This can be achieved, for example, by causing the control circuit to
generate a signal which inhibits writing into the memory 255 when the erroneous
residual value is applied.

The capacity of the picture memory 255 is large, so that the cost price of such
a memory is comparatively high. The memory capacity may be reduced by arranging
between the multiplexer 254 and the picture memory 255 a sample rate converter 290
of a customary type, which reducers the number of pixels per line from 786 to 512.

Fig. 31 shows an example of the sample rate converter 290. The present
example comprises a series arrangement of an upsampling and interpolation circuit 310

*.and a low-pass filter 311, and a downsampling and decimating circuit 312,

The use of the sample rate converter 290 enables a memory of 512 by 512
memory locations to be employed. Since for practical reasons the number of rows and
the number of columns of memory locations in a memory are preferably powers of
two, this yields a2 memory of particularly satisfactory dimensions. Moreover, as a result
of the reduction of the number of memory locations to 512 per row the required . '
memory read-out frequency is reduced, so that less stringent requirements have to be
imposed on the read-out speed of the memiories used.

The usually employed picture tubes ha\}e a maximum resolution corresponding
to approximatety S MHz, which corresponds to approximatthe addressed memory
location. The part of the picture information recorded on the record carrier
corresponding to the frame 266 is preferably read on the basis of the information in the
control file IIDB. The information in the section IIDB is read in by the control circuit

253 in response to a signal from the detector 250. Subsequently, the address of that
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of the information which has been interleaved prior to recording and which
detects and, if possible, corrects incorrectly read codes. Upon detection
af incorrigible errors the CIRC decoding unit supplies a new error flag
signal. The information which has been restored and corrected by the CIRC
decoding circuit 282 is applied to a deforggatting circuit 283 which renoves
the additional infornmation added by the formatting circuit 186 prior to

recording. ThedddMitwesiet isakieowd ¢tont thid inf6rinatibi evhidhRE sitenedshuguy before the 282,

and the el o ichure fine coepanding 1 the picrers Lnd i tiaagaroe 368, ARG, °Y
the control circuit supplies a command to the control unit 140 via the control signal
path 260, which control unit in response to this command initiates a search process in
which the part with the selected coded picture line is located. When this part is found
the read-out of the picture information is started and the adaptation of the content of the
memory 255 is started as soon as the part of the first coded picture line which
corresponds to the e reference numeral 320 denotes a frame having the dimensions of 2
picture in accordance with the NTSC TV standard. Such a picture in conformity with
the NTSC TV standard comprises 431 useful lines. This means that only a limited part
of a representation 303 of the coded picture present in the picture memory 255 falls
outside the outline of a picture in accordance with the NTSC standard.

Figs. 30a and 30b concern landscape-size reproductions of representations of
coded pictures. However, if portrait-size representations of coded pictures are required
the problem arises that the height of the picture corresponds to 768 pixels, the number
of useful picture lines being 575 in accordance with the PAL TV standard and 485 in
accordance with the NTSC TV standard. When a picture memory of 512 rows of
memory locations is employed without the use of the sample rate converter 290 this
would mean that a coded picture line does not fit in one memory column. However, by

. the scanning the track 20 and converts the resulting information into corresponding
signals. The read unit funhef comprises a customary positioning unit 284 for moving
the read head 280 in a direction transverse to the tracks to a portion of the track 20
specified by a selected address. The movement of the read head 283 is controlled by a
control unit 285. The signals converted by the read head 280 are decoded by an EFM
decoding circuit 281 and are subsequently applied to a CIRC decoding circuit 282. Thé
CIRC decocfing circuit 282 is of a customary type, which restores the original structure
of the information which has been interledved prior to recording and which detects and,

. if possible, corrects incorrectly read codes. Upon detection of incorrigible errors the
CIRC decoding unit supplies a new error flag signal. The information which has been
restored and corrected by the CIRC decoding circuit 282 is applied to a deformatting
circuit 283 which removes the additional information added by the formatting circuit
186 prior to recording. The EFM demodulating circuit 281, the CIRC decoding circuit
282, and the deformatting circuit 283 are controlled in a customary manner by the
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control unit 285. The information supplied by the deformatting circuit 283
is applied via an interface circuit 286. The deformatting circuit may
conprise an error correction circuit by means of which errors which cannot
be corrected by the CIRC decoding circuit can be detected and corrected.
This is effected by neans of redundant i nddbrmation EDC & ECC added by the

formatting circu 29 ror correction circuit, &
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adj acent codSEFYH @f LHeeJ qcfed and SoRpcted. Q?Ffld f Sinply by
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Subsequently, t he address ?enerator is reset toits
pixels and/or a complete coded picture line by picture mformanon derived from one or

more adjacent coded pixels or adjacent coded picture lines. Such a correction can be
effected simply by means of the signal processing unit 141 shown in Fig. 25, by
programming the control circuit 253 so as to be responsive to the error flag signal
supplied by the CIRC decoding circuit 282 to control the address generator 256 in such
a way that the information of an adjacent pixel is read and, at the same time, the
multiplex circuit 254 is set to a state in which the data outputs of the picture memory
255 are connected to the data inputs. Subsequently, the address generator is reset to its
previous state and instead of the incorrectly read coded pixel the information read from
the picture memory 255 is stored at the addressed memory location.

In the case that a residually coded picture is read the value in the memory 255

- is not adapted upon detection of an incorrectly read residual value but remains

unchanged. This can be achieved, for example, by causing the control circuit to
generate a.signal which inhibits writing into the memory 255 when the erroneous
residual value is applied.

The capacity of the picture memory 255 is large, so that the cost price of such
a memory is comparatively high. The memory capacity may be reduced by arranging. -
between the multiplexer 254 and the picture memory 255 a sample rate converter 290
of a customary type, which reducers the number of pixels per line from 786 to 512.

Fig. 31 shows an example of the sample rate converter 290. The present '
example comprises a series arrangement of an upsampling and interpolation circuit 310
and a low-pass filter 311, and a downsampling and decimating circuit 312.

The use of the sample rate converter 290 enables a memory of 512 by 512
memory locations to be employed. Since for practical reasons the number of rows and
the number of columns of memory locations in a memory are preferably powers of
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previ ous state and instead of the incorrectly read coded pixel the

I nformation read fromthe picture nenory 255 is stored at the addressed
menory | ocation. In the case that a residually coded picture is
read the value in the nmenory 255 is not adapted upon detection of an
incorrectly read residual value but remai 3% unchanged. This can be

achi eved, for exanple, by causing the control circuit to generate a signal
whi ch i nhi bi ttwoy\,ﬂiis Yintgisimmoﬂyeofrmmujar@Sﬁ&sﬂmuytdimemomnMYeesbﬂmdsuu
val ue is appli 255 is | arge,
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pi cture nmenory e converter 290 of a customary type,
reducers the rnrpnﬂrommepaded)mspeddfmenfcmmﬁﬁﬁdto 512. Fig. 31

shows an exanple of..the s Ie raje. conv 290. .The present exanpl e
conprises a series 9 %@fﬁg‘ﬂ E‘Eﬁ:ﬁ? ViR GREMUR &5@853? F‘Efﬁesgg’rdé’lﬁt
310 and a '0% &xfrh:hél 'S %ﬁ&s rEM6NRS 1P hpptexiftklF SO0 Eﬁ&ls%rﬁhé%'t

312. use o anpl e rate converter 290 ena menory of
512 by 512 rrethurtye rwamm&ﬂmmun@eenbmmw lositippe pemrovhhascrq ¥isible efésmm t he

nunber of rovg anroducedpxcture

The use of the sample rate converter is also advantageous when portrait-format
representations of pictures are to be displayed on a display screen, which will be
explained hereinafter with reference to Figs. 30a, 30b, 30c and 30d.

In Fig. 30a the reference numeral 300 refers to the dimensions of a picture in
accordance with the PAL TV standard. Such a picture in accordance with the PAL TV
standard comprises 575 useful picture lines. During reproduction of the information in
the picture memory of 512x512 memory elements 512 of these 575 useful picture lines
are utilized. This means that a representation 301 of the coded picture in the picture
memory fits completely within aspect ratio of the frame 300 as defined by the PAL TV
standard, only a small part of the available display screen area being left unused.

In Fig. 30b the reference numeral 320 denotes a frame having the dimensions

. of a picture in accordance with the NTSC TV standard. Such a picture in conformity
with the NTSC TV standard comprises 431 useful lines. This means that only a limited
part of a representation 303 of the coded picture present in the picture memory 235
falls outside the outline of a picture in accordance with the NTSC standard.

Figs. 30a and 30b concern landscape-format reproductions of representations
of coded pictures. However, if portrait-format representations of coded pictures are - -
required the probiem arises that the height of the picture corresponds to 768 pixels, the
number of useful picture lines being 575 in accordance with the PAL TV standard and
485 in accordance with the NTSC TV standard. When a picture memory of 512 rows
of memory locations is employed without the use of the sample rate converter 290 this
would mean that a coded picture line does not fit in one memory column. However, by
the use of the sample rate converter 290 it is achieved that the coded picture lines of
768 coded pixels are converted into coded picture lines of 512 coded pixels, so that a

coded picture line can be accommodated in one memory column. This means that
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the nunber of columms of nenory locations in a menory are preferably powers
of 34 two, this yields a
menory of particularly satisfactory dinmensions. Mreover, as a result of
the reduction of the nunber of nenory |ocations to 512 per row the required
menory read-out frequency is reduced, so t¥at |ess stringent requirenments
have to be i nposed on the read-out speed of the nenories used. The

usual |y enpl peag praseducton tircheight\of the representationcsfothe tpictre stared: i dnempry
255 substantially corresponds to the height of the picture frames defined in the PAL
and NTSC TV standards. |

In order to ensure that the ratio between the length and width of the
representation of the coded picture stored in the picture memory 255 corresponds to the
original ratio it is required to fill only 256 of the 512 columns of the picture memory
with picture information. This is possible, for example, by storing only the even or
only the odd coded picture lines in the memory 255. However, other methods utilizing
interpolation techniques may also be used.

The method of reducing the number of columns in the picture memory
employing interpolation techniques yield a picture representation of satisfactory quality.
This is in contradistinction to the method in which only a part of the coded picture lines
is storrom the bit patterns formed by the control data bit groups of the frame.

11. A method as claimed in any one of the Claims 7, 8 and 9,
characterized in that a synchronization bit having a logic value is assigned to each
control data bit group, the logic values of the synchronization bits of consecutive
control data bit groups alternating with a repetition pattern whose frequency is related
to the frequency at which the packets recur.
12. A met TV with 768x512 coded pixels, for loading the picture memory.
, The use of a sample rate converter 20, by means of which the number of
pixels per read coded picture line can be reduced and increased, enables the number of
pixels per read coded picture line of the subfile TV/4 to be increased from 384 to 512.
The 256 available adapted picture lines of 512 coded pixels each are loaded into the
memory 255. Thus, 256 columns of 512 memory locations each are filled with picture
information. Reading out this information yields an undistorted portrait-format
representation, whose height substantially‘ corresponds to the height of the display
screen of a PAL or NTSC TV system, and whose quality is substantially better than
that of a portrait-format representation obtained on the basis of a coded picture of .
768x512 coded pixels whose width is adapted by using only half (256) the available
number of 512 coded picture lines.

By way of illustration Fig. 30c shows a portrait-format representation 304 of

the stored coded picture (of 256x512 coded pixels) thus obtained within the frame 300

defined by the PAL TV standard. The entire representation falls within the frame
This it wie repiacement sheek
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to approximtely 5 MHz, which corresponds to approxi mately 500 pixels per
line, so that the reduction of the nunber of nenory |ocations per row has
no visible effects on the reproduced picture. The use of the
sanple rate converter is al so advantageous when portrait-format
representations of pictures are to be displayed on a display screen, which
wi Il be explained hereinafter with refereB6e to Figs. 30a, 30b, 30c and
30d. In Fig. 30a the reference nuneral 300 refers to the

di mensi ons’ ofdefingd by thecPAk stindasd dBige 0dvby Iwaynef ilpdétration shewsia partraBufobmar

picture in accorda wi.th the PAL TV standard conpr.ises 5 seful .picture
lines. Duri ndeﬁfs%Pg‘ﬁﬁwa’fF %)peq R&Iﬁi’ﬁ Mar T on %@n%éerﬁ?%"["uégs r?éﬁih' )V"@Im
512x512 nenviiNe fhMBB0L defidell B the¢PSC TROstificdkidll picture lines are utilized.
This neans that a representation 301 of the coded picture in the picture

nmenory fits conpl etAs yill\b¢ Apparans from theforegoing the user efasample raig carvereeadShy

the PAL TV st I . I t._of t i i.spl screen area
being left uﬁﬂéﬂ%{& "89oya%ﬁ%ﬁg#ﬁ‘?&%d’sgv‘ﬁeeﬁﬁﬁlfmdﬁg&ﬁ{?%rﬁp%Wnieaﬁgt es a
frame havi ng coltespdndig sulbstntially fo HeGiudiber bf usksiogictarCinediin Acdondanbl Wth ive
standard. Such a picture in conformty with the NTSC TV standard conpri ses
431 useful |iNESC orRAL standard. (Thds means,that bathrin the case of portrait-format and

landscape-format representations of coded pictures the height of the representation

substantially corresponds to the number of useful picture lines , so that the display
screen will be filled correctly for representations of both types.
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'part of a representation 303 of the coded picture present in the picture
nory all s outside the outlTine of a picture in accordance with the
] NTSC st andar d. ”'!mg Iumwmjt&ﬂuand 30b concer n | andscape- f or mat
reproductions of f coded pictures gkouey if
portrait-format representations of coded §7ctures }Rﬁg}541}:a5'3?“
arises that the height of the picture corresponds §og- B Sl LN {v.Ma
of useful piClaime |ines being 575 in accordance mnah tg) PAL TV s:a,dard
and 485 in accordance with the NTSC TV standard. W %§ pnpry of
512 rows of menory locations is enployed without theluse LI
converter 290 this would mean that a coded picturé line does mor=ti}
menory col umm. However, by the use of the sanple rate-eonuerter 290fiit is
achi eved that the coded picture lines of 768 coded pixels are converted
into coded picture lines of 512 coded pixels, so that a coded picture |line
can be accommopdated in one nenory colum. This neans that
1. A picture retrieval system comprising a record carrier and a read

device, a coded picture composed of consecutive coded picture lines being recorded in
a contiguous track of the record carrier, which track has been provided with addresses,
the read device comprising a read head for reading the recorded coded picture lines by
scanning the track, means for moving the read head with 2 specific search accuracy to
a track portion having a selected address, characterized in that together with the coded
picture lines line synchronizations and line numbers have been recorded on the record
carrier, each line number specifying the sequence number of the relevant coded picture
line in the coded picture, and mh. line synchronization specifying the beginning of the
relevant coded picture line, addresses for a number of coded picture lines of the coded
picture being also recorded on the record carrier, which addresses specify where the
relevant picture lines have been recorded in the track, the device comprising means for
selecting a2 coded picture line within a selected coded picture, means for reading the
recorded addresses of the picture lines of the selected picture, means for selecting on

. the basis of the addresses thus read an address for a track portion situated before the
track portion where the recording of the selected coded picture line begins, and means
for causing the read head to be moved to the track portion specified by the selected
address, and means for subsequently detecting the read-out of the beginning of the
selected coded picture line on the basis of the read-out line numbers and line
synchronizations.
2. A system as claimed in Clalm 1, characterized in that the lengths of the
track portions situated between the positioris specified by the recorded addresses of the
coded picture lines substantially correspond to the search accuracy.
3. A system as claimed in Claim 2 characterized in that the track is a
spiral track, the means for moving the read head being adapted to move the read head
in a direction transverse to the tracks, the lengths of the track portions situated between
the positions specified by the recorded addresses of coded picture lines substantially
corresponding to half the length of a turn of the spiral track.
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'35 during reproduction the height of the representation of the picture

stored in the menor oS _ @l | Yy corresponds to the height of the
.picture franes def‘il}ﬂ : |HE! _w{lﬁnfd NTSC TV st andards. I n order
to ensure that the c : «ne length and width of the representation

of the coded picture stored in the picture38renory 255 corresponds to the
original ratio it is required to fill only 256 of the 512 colums of the
pi cture menord with pi ctéread devigeniar usmin thpisysiem apslaimed i Clabm legtadhpl e, by

storing only ¢ he even or,qnly.the. code ict i in the ry
255. However ,é'ot her met h%cfgc%? ic‘”igﬁg% P f’é%%%@@ﬁeﬁi ‘a&& 0%5'?&%50 be
used. cikhrs 1ep laed, of reduci ng the nunber of columms in the picture

menory enpl oying interpolation techniques yield a picture representation of
satisfactory quality.
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This is in contradistinction to the nmethod in which only a part of the
coded picture lines is storromthe bit patterns fornmed by the control data
bit groups of the franme. 11.. A nmethod as clainmed in any one of
the Clains 7, 8 and 9, characterized in that a synchronization bit having a
| ogic value is assigned to each control s@ata bit group, the |logic val ues of
the synchroni zation bits of consecutive control data bit groups alternating

with a repetition patdrye WoOSerEvae) ey3eeM, S andl fRiEedrbocibrTER equency at
whi ch the packets recur. zMd DEVICE FOR UsE IRt THE s¥BEPEM68x512 coded

pi xel s, for |oading the picture nenory. The .use of a sanple rate
converter 20, by neans of which the nunber of pixels per read coded picture
i ne can be reddstdaatd i ncreased, enabl es the nunber of pixels per read
coded picture line of the subfile TV/4 to be increased from384 to 512. The
256 avail abl e adapted picture lines of 512 coded pixels each are | oaded
into the nenory 255lctungs, PSerievakmssystan 2 wenphysrbeaedonyhégbh are
filled with picture information. Reading out this information yields an
undi storted pordQMRRLSES At TREPFRsERTALPEN, (1/Ads@ceiyh¥eadheeNAcral | y

corresponds to fhe height of the disp]ay screen of PAL or NTSC TV system
and whose qual |¢]§' is Adird tl?’a‘Tti‘Feoe{q e?‘?'th]a 0, 8a"rY, %8st 7y, |

composed of consecutive coded picture 1lines is
recorded in a continuous track (20) of the recorded
carrier (184). The read device comprises means which
scan the track by means of a read (280) to read coded
picture lines recorded in the track and means for
moving the read (280) to track portion having a
selected address with a certain search accuracy.
Together with the coded pictures lines (APDB) a line
number (LN) and a line synchronization are recorded in
the track (20). The line number specifies the sequence
number of  the relevant picture line in the coded
picture. The 1line synchronization specifies the
beginning of the relevant picture line. Moreover,
addresses (ADLN#1,...,ADLN#1009) for a numberof coded
picture lines of the coded picture are recorded in a
portion (IIDB) of the track, to specify the positions
where the relevant picture lines have been recorded in
the track (20). The device further comprises means
(140) for searching a coded picture line on the basis

of the addresses read from the track portion (IIBD).
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that of a portrait-format representati on obtained on the basis of a coded
pi cture of 768x512 coded pi xels whose width is adapted by using only half
(256) the avail abl e nunber of 512 coded picture lines. By way of
illustration Fig. 30c shows a portrait-format representation 304 of the
stored coded picture (of 256x512 coded pixels) thus obtained within the
frame 300 defined by the PAL TV standard. The entire representation falls
within the frane 36
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defined by the PAL standard. Fig. 30d by way of illustration shows a
portrait-format representation of the coded picture thus stored. The
tepresentation falls largely within the frame 302 defined by the NITSC TV
st andar d. As will be apparent fromthe foregoing the use of a
sanmpl e rate converter 290 enables the use of a picture nenory having equal
nunbers of rows and col unmms and correspondingéfubstantially to the nunber
of useful picture lines in a¢? grdance with the=.NTSC or PAL standard. This

means that both in the BR po}R ai t {Ppfmat If?n/}h; | andiBn peﬂ\Zortﬁ&
representations of cof ; t, of ez ntatj on
substantially corr&spbnds to ﬁ nunbe I“Ct'ur e/l 1 nes
the display screen will be fi¥led correctly r epr esent{dv/16nsV o AV/16
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37 CLAI M5 1. Apicture retrieval

conbi nation for locating and retriev- I ng sel ected coded picture |ines
stored on a record carrier, sai d conbi nati on conpri sing: a) a
record carrier on which a multiplicity of coded picture | i nes and
a plurality of addresses are recorded in a track, said coded
picture lines representing a coded pi gt ure conposed of a sequence
of consecutive coded ' pi cture Wlnes edch respective one of said
consecutive coded Wi re lined ' | ne synchroni zati on code

and a respective |line nunber r | Ng
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of that one coded picture line, each line synchroniza- tion code

mar ki ng the begi nning of the respective coded picture |line and
each |ine nunber specifying the sequence nunber of the respective
coded line in said sequence; and said addresses being a plurality
of addresses each specifying the location on said track of

a respective given picture line; and 4 b) a readi ng apparatus

conpri si ng: a read head for readi'ng sald coded picture |lines and

sai d addr esses by scanni ng
means for selecting one of said e

address sel ecti ng neans,
nmeans, for selecting that one
whi ch corresponds to said g
| i nes;

i ne sel ecting
. given picture |lines;
I ng
addr esses
i ve given picture
70
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novi ng neans, responsive to said address sel ecting means, for

causing rel ative novenent of said read head with respect to said
track, such that said read head scans the | ocation on said track
correspondi ng to said one of said addresses; and means
coupled to said read head for detecting the begi nning of said
one of said respective given picture lines on the basis of its
respective |ine nunber and Iin5 synchroni zati on code. 2. A
conmbi nation as clainmed in claiml, fefraratterTzed 11 that said | ocation
corresponding to said one of said dddresses
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104 101 102
) / [
/ f s JcoNtR. [103
| CONTROL RAM |
-------- +

105~

F16.10

1
DiD
TPSD 1
TPSO 2
TPSOn
| SEL |
SEQ
FIM #1
REPLACEVENT SHEET) - |FiMen FI6. 11

- G5 MAY 997

s T




38 is a location before the begi nning of said one of said respective given

pi cture |ines. 3. A conbination as clained in claiml1, characterized in
that the nunber of said plurality of addresses is |ess than the nunber of
said nmultiplicity of coded picture lines. 4. A conbination as clainmed in

claim 3, characterized in that said | ocation corresponding to said one of
said addresses is a |location before the gi nning of said one of said
respective given picture |lines.
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5. A conbination as clainmed in claim4, characterized in that said noving
nmeans has a search accuracy corresponding to a given distance along said

track,

and consecutive loca- tions specified by said plurality of addresses

are separated by a distance substantially corresponding to said given dis-

tance.

carrier

f or

substantially

Is a disc having a centra

track,
half the length of a turn of said spiral

rotating said disc about said axis,
head substantially radially with respect to said axis,
one track is a spiral

axi s,

and said at

6. A conbination as clained in claimb5, wherein said record
said read device includes neans
said7noving means noves said read

| east

characterized in that said given distance is

conbination as clained in claim1,

track. 7. A

characterized in that said coded picture

| i nes are encoded accor di ngrt+eo—e 130
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vari abl e-1 ength code. 8. A conbination as clainmed in claim?7,
characterized in that said |ocation corresponding to said one of said
addresses is a location before the beginning of said one of said respective
gi ven picture |ines. 9. A conbination as clained in claim?7,
characterized in that the nunber of said plurality of addresses is |ess
than the nunber of said multiplicity of codedégicture i nes. 10. A

conmbi nation as clainmed in claim9, characteri ®ed in that said |ocation
corresponding to said one of said addresses iﬁ | ocation before the

begi nni ng of said qpe of said respective give igicture | i nes.
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39 11. A conmbination as clained in claim10,

novi ng neans has a search accuracy correspond- ing to a given distance
al ong said track, and consecutive |ocations specified by said plurality of

addresses are sepa- rated by a distance substantially corresponding to said

characterized in that said

gi ven di stance. 12. A conmbination as clainmed in claim 11, wherein said
record carrier is a disc having a centrala”dgh sai d read device
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I ncl udes neans for rotating said disc about said axis, said noving neans
noves said read head substantially radially with respect to said axis, and

said at |least one track is a spiral track, characterized in that said
given distance is substantially half the length of a turn of said
spiral track. 13. Arecord carrier for pictures stored as a nultiplicity
of coded picture lines, and arranged to p?gnit rapid retrieval of a
sel ected coded picture line, characterized~ in that: sai d coded picture
lines and a plurality of addresses are recorded in a track, sai d
coded picture lines represent 8LEK&A picture coBECK# Asposed of a sequence
of consecutive coded pictu#%*1ines, ' of said
consecutive coded picture
a respec- tive Ilqﬁﬁe%%%L'
~ HEAD }
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SUBHEAD
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coded picture line, each |ine synchronization code mar ki ng t he

begi nning of the respective coded picture | i ne and each |ine nunber
speci fyi ng the sequence nunber of the respective coded line in said
sequence, and each of said addresses specifies the |ocation on said
track of a respective given picture line. 14. A record carrier as
claimed in claim 13, characterized in tﬁat the nunber of said plurality of
addresses is less than the nunber of sai'd nultiplicity of coded picture
| i nes. 15. Arecord carrier as clainmed in claim 14, characterized in
that said coded pictyre |i rres-a-r-e—ene-od-ed—ace-or—d-i-n-g 4l) =3 Ma =R~ engt h
code. 0=t ~YN
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40 16. A picture retrieval apparatus for reading sel ected coded picture
| ines stored on a record carrier which has a nultiplicity of coded picture
lines and a plurality of addresses recorded in a track, each respective
one of said consecutive coded picture lines having a |line

synchroni zati-on code and a respec- tive line nunber recorded at the
begi nning of that one coded picture Zine, each |ine synchronization
code mar ki ng the begi nning of the ré pective coded picture

sLek #1: 1Yo1YoaYosYorYoaYiiYiaYisYizYiaYz |
ek #2: [1Y23Y25Y27Y29Y31Y33Y35Y37Y39Y41Y|
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| ine and each |ine nunber specifying the sequence nunber of the

respective coded line in said sequence, and t he nunber of the
plurality of addresses being | ess than t he nunber of coded picture
| i nes, each of said addresses specifying the | ocation on the track of
a respective given picture line, characterized in that the apparatus
conpri ses: a read head for reading said coded picture lines and said
addresses by scanning said track, Iﬂae sel ecting neans for selecting a
first coded picture i ne, address sel ecting neans, responsive to
said line select- I ng peamrs—4o0r selecting that one of said
plurality of addresses}whi ch ¢orresponds to said first coded
icture |line,
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novi ng neans, responsive to said address sel ecting nmeans, for
causing rel ative novenent of said read head with respect to said
track, such that said read head scans the | ocation on said track
correspondi ng to said one of said addresses, and means coupl ed
to said read head for detecting the begi nning of said first coded
picture line on-the basis of its respkctive line nunber and |ine
synchroni za- ti op code. 17. An apparatus as clained in claiml16,
for reading said |inekVfoh a recorl¥ carrier forned as a di gcTthaving a disc

axi s, consecutive |331,QQ5§)F1§ siregixf912gixby sai d pluralitys9f yafieepses bei ng
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41 wherein said apparatus further conprises neans for rotat- i ng the

di sc about the disc axis, and the noving neans I s arranged for noving
the head radially with respect to t he di sc axis, characterized in
that said noving neans has a search accuracy corresponding to said

gi ven di stance al ong sai d track. 18. A conmbination as clained in

claiml, characterized in
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that said plurality of addresses is stored separately fromthe
corresponding nultiplicity of coded picture |ines. 19. A picture
retrieval conbination for |ocating and retrieving sel ected coded picture
el enments for a picture stored as conpressed data on a record carrier, said

conbi - nation conpri sing: a) arecord carrier on which a multiplicity of
coded picture el emrents and a separately stored plurality of addresses
are recorded in a track, said coded qi%ture el enent s bei ng a sequence
of elenments representing a coded i cture conposed of a sequence of
picture lines, each respective one of said consecutive coded picture
el e- ments having an el ement synchronization code and a
respective el ement nunber recorded at the begi nning of t hat one coded
pi cture el enent p—eahglooBoi—sinchr o- r-ﬁﬁ'mmg t he
begi nni ng of tth-r‘e'gp'emver——
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coded picture el enment and each el enent -nunber speci -

sequence nunber

fying ?Aﬁgéwjd #e?

of the respective coded eIenent TH-sard - Sequence of .

efenent s——and—said

addr esses being a plurality of addresses.each .

speci fyi nguEun m w Hon on said- track of . a/f espective given. picturg,
el ement ; 3""““”’“ u m appar atus conprising: . Z.é'.,_r.;ead-heg)cji,‘[ or. |

readi ng sai*d €oded i ctufe el enents add i sgi d "addi-esses. p)éscannldng
el enent sel ecting neans for selecting one of -said™ "

respective given picture el enents; CLAIMSess|sel ecting neans, respgnsive

tlong of.-said.-pl u-

said track;

to said el ement

rality of addressek Aupicture setriaval combipationdtasiocatng and TEIHEN-T espect | ve

sel ecting means, Jor. se}eEti rigithai

given picture eljggesdlected coded picture lines stored on a record carrier,

said combination comprising:

a) a record carrier on which a multiplicity of coded picture
lines and a plurality of addresses are recorded in 2
track, said coded picture lines representing a coded
picture composed of a sequence of consecutive coded
picture lines, each respective one of said consecutive
coded picture lines having a line synchronization code
and a respective line number recorded at the beginning

of that one coded picture line, each line synchroniza-

tion code marking the beginning of the respective
coded picture line and each line number specifying the
sequence number of the respective coded line in said
sequence; and said addresses being a plurality of
addresses each specifying the location on said track of
a respective given picture line; and
b) a reading apparatus comprising:
a read head for reading said coded picture lines and said
addresses by scanning said track;
line selecting means for selecting one of said respective
given picture lines;
address selecting means, responsive to said line select-
ing means, for selecting that one of said plurality of
addresses which corresponds to said one of said
respective given picture lines;
moving means, responsive to said address selecting
means, for causing relative movement of said read
head with respect to said track, such that said read
head scans the location on said track corresponding
to sz2id one of said addresses; and
means coupled to said read head for detecting the
beginning of said one of said respective given picture
lines on the basis of its respective line number and
line synchronization code. .
2. A combination as claimed in claim 1, characterized in
that said location corresponding to said one of said addresses

24 JUN 1999
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42 novi ng nmeans, responsive to said address sel ecting neans,

f.or causing relative novenent of said read head with respect to said
ty ack, “such that said tead head scans the | ocation on said track

correspcm'lmﬂ""“l""ll””“lsal d one of said addresses; and -

38

is a location before the beginning of said one of said
respective given picture lines. '

3. A combination as claimed in claim 1, characterized in
that the number of said plurality of addresses is less than the
number of said multiplicity of coded picture lines.

4. A combination as claimed in claim 3, characterized in
that said location corresponding to said one of said addresses
is a location before the beginning of said one of said
respective given picture lines.

5. A combination as claimed in claim 4, characterized in
that said moving means has a search accuracy corresponding
to a given distance along said track, and consecutive loca-
tions specified by said plurality of addresses are separated by
a distance substantially corresponding to said given dis-
tance.

6. A combination as claimed in claim 5, wherein said
record carrier is a disc having a central axis, said read device
includes means for rotating said disc about said axis, said
moving means moves said read head substantially radially
with respect to said axis, and said at least one track is a spiral
track,

characterized in that said given distance is substantially

half the length of a turn of said spiral track.

7. A combination as claimed in claim 1, characterized in
that said coded picture lines are encoded according to a
variable-length code.

8. A combination as claimed in claim 7, characterized in
that said location corresponding to said one of said addresses
is a location before the beginning of said one of said
respective given picture lines.

9. A combination as claimed in claim 7, characterized in
that the number of said plurality of addresses is less than the
number of said multiplicity of coded picture lines.

10. A combination as claimed in claim 9, characterized in
that said location corresponding to said one of said addresses
is a location before the beginning of sald one of said
respecuve given plcrure lines.
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means coupled to said read head for detecting the begi nning of said
apne of said respective given picture el enents on the basis of its
respecti ve elenment num er and el enent synchroni zati on code. 20.

A conbi natlmmmmmll Nﬂr cl a| m 19, characterized in that said coded
pi.cture el i abl e | ength. 21. A conbination as clained in
clai m 20, charfacterized i n that said coded picture efements are picture

li nes. 22. A conbination as clained in claim19, characterized in that a
nunber of addresses |ess that the total3hunber of picture elements is

st or ed. ok ok k%

11. A combination as claimed in claim 10, characterized
in that said moving means has a search accuracy correspond-
ing to a given distance along said track, and consecutive
locations specified by said plurality of addresses are sepa-
rated by a distance substantially corresponding to said given
distance.

12. A combination as claimed in claim 11, wherein said
record carrier is a disc having a central axis, said read device
includes means for rotating said disc about said axis, said
moving means moves said read head substantially radially
with respect to said axis, and said at least one track is a spiral
track,

characterized in that said given distance is substantially

half the length of a turn of said spiral track.

13. A record carrier for pictures stored as a multiplicity of
coded picture lines, and arranged to permit rapid retrieval of
a selected coded picture line, characterized in that:

said coded picture lines and a plurality of addresses are

recorded in a track,

said coded picture lines represent a coded picture com-

posed of a sequence of consecutive coded picture lines,
each respective one of said consecutive coded picture
lines having a line synchronization code and a respec-
tive line number recorded at the beginning of that one
coded picture line, each line synchronization code
marking the beginning of the respective coded picture
line and each line number specifying the sequence
nucrinber of the respective coded line in said sequence,
an

each of said addresses specifies the location on said track

of a respective given picture line.

14. A record carrier as claimed in claim 13, characterized
in that the number of said plurality of addresses is less than
the number of said multiplicity of coded picture lines.

15. A record carrier as claimed in claim 14, characterized
in that said coded picture lines are encoded according to a

variable-length code. _ e
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16. A picture retrieval apparatus for reading selected
coded picture lines stored on a record camer which has a
multiplicity of coded picture lines and a plurality of
addresses recorded in a track,

each respective one of said consecutive coded picture
lines having a line synchronization code and a respec-
tive line number recorded at the beginning of that one
coded picture line, each line synchronization code
marking the beginning of the respective coded picture
line and each line number specifying the seguence
number of the respective coded line in said sequence,
and

the number of the plurality of addresses being less than
the number of coded picture lines, each of said
addresses specifying the location on the track of a
respective given picture line,

‘characterized in that the apparatus comprises:

a read head for reading said coded picture lines and said
addresses by scanning said track,

line selecting means for selecting a first coded picture
line,

address selecting means, responsive to said line select-
ing means, for selecting that one of said plurality of
addresses which corresponds to said first coded
pxcrure line,

moving means, responswe to said address selecting
means, for causing relative movement of said read
head with respect to said track, such that said read
head scans the location on said track corresponding
to said one of said addresses, and

means coupled to said read head for detecting the .
beginning of said first coded picture line on the basis
of its respective line number and line synchroniza-
tion code.

17. An apparatus as claimed in claim 16, for reading said
lines on a record carrier formed as a disc having a disc axis,
consecutive locations specified by said plurality of addresses
bemg separated by a dlstance substantlal]y correspondmg to
a given distance, ENTE QBT
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wherein said apparatus further comprises means for rotat-
ing the disc about the disc axis, and the moving means
is arranged for moving the head radially with respect to
the disc axis,

characterized in that said moving means has a search
accuracy corresponding to said given distance along
said track.

18. A combination as claimed in claim 1, characterized in
that said plurality of addresses is stored separately from the
corresponding multiplicity of coded picture lines.

19. A picture retrieval combination for locating and
retrieving selected coded picture elements for a picture
stored as compressed data on a record carrier, said combi-
nation comprising:

a) a record carrier on which a multiplicity of coded picture
elements and a separately stored plurality of addresses
are recorded in a track, said coded picture elements
being a sequence of elements representing a coded
picture composed of a sequence of picture lines, each
respective one of said consecutive coded picture ele-
ments having an element synchronization code and a

respective element number recorded at the beginning of

that one coded picture element, each element synchro-

nization code marking the beginning of the respective

coded picture element and each element number speci-

fying the sequence number of the respective coded

element in said sequence of elements; and said

addresses being a plurality of addresses each specifying

the location on said track of a respective given picture

element; and

b) a reading apparatus comprising:

a read head for reading said coded picture elements and
said addresses by scanning said track;

element selecting means for selecting one of said
respective given picture elements;

address selecting means, responsive to said element
selecting means, for selecting that one of said plu-
rality of addresses which corresponds to said one of

said respective given picture elements; T
REPLACEMENT SHEET
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moving means, respounsive to said address selecting
means, for causing relative movement of said read
head with respect to said track, such that said read
head scans the location on said track corresponding
to said one of said addresses; and
means coupled to said read head for detecting the
beginning of said one of said respective given picture
elements on the basis of its respective element num-
ber and element synchronization code.
20. A combination as claimed in claim 19, characterized
in that said coded picture ¢lements have a variable length.
21. A combination as claimed in claim 20, characterized
in that said coded picture elements are picture lines.
22. A combination as claimed in claim 19, characterized
in that a pumber of addresses less that the total number of
picture elements is stored.
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PICTURE RETRIEVAL SYSTEM, AND RECORD CARRIER
AND DEVICE POR USE IN THE SYSTEM

ABSTRACT

A picture retrieval system is disclosed which
comprises a record carrier (184) and a read device
(11) . A coded picture (8 TV, 16 TV, 64 TV, 256 TV,)

composed of consecutive coded picture 1lines is
recorded in a continuous track (20) of the recorded
carrier (184). The read device comprises means which
scan the track by means of a' read (280) to read coded
picture 1lines recordéd in the track and means for
moving the read (280) to track portion having a
selected address with a certain search accuracy.

Together with the coded piqtures lines (APDB) a line
number (LN) and a line synchronization are recorded in
the track (20). The line number specifies the sequence
number of the relevant picture 1line in the coded
picture. The 1line synchronization specifies the
beginning- of the relevant .picture line. Moreover,

addresses (ADLN#1,...,ADLN#1009) for a numberof coded
pictufe lines of the coded picture are recorded in a
portion (IIDB) of the track, to specify the positions
where the relevant picture lines have been recorded in
the track (20). The device further éomprises means
(140) for searching a coded picture line on the basis

of the addresses read from the track portion (IIBD).
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