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lb_iethod of recording picture information, record carrier, and picture retrieval and
$ feproddction device for reading the record carrier.
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The invention relates to a method of recording picture
information on a record carrier, in which pictures on an image carrier are
5 scanned and converted into a picture information signal, the picture information
signal being converted into an coded picture which is recorded on a record
carrier.
The invention further relates to a record carrier on which coded
pictures representing scanned pictures have been recorded.

10 - " The invention further relates to a picture retrieval and
reproduction device comprising a read unit for reading coded pictﬁm from a
record carrier of the afore-mentioned type, a picture processing unit for
converting coded pictures into a picture signal suitable for a picture dispiay unit
for displaying a representation of the relevant coded picture.

15 ' e

Such a method, record cax:rier ‘and device are known, jnter alia
from the book "Compact Disc Interactive, a designer overview", published by

- »kh
Kluwer (ISBN 9090121219). This book describes the so-called CD-1 system,

—.‘U

which enables coded pictures to be recorded on a Compact Disc. The pxcture

20 . information thus recorded can be read by means of a CD-I player and can be

displayed on a picture display unit. A problem occurring when the
-
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coded pictures are read is that reading out a coded picture may require a
comparatively long time, which is an}xoying to the user. This problem occurs in
particular with coded pictures represénting a scanned picture of high resolution
because the amount of information stored for each picture is then large. Another
5 'problem is that a numbe; ot: display functions such as, for example, "picture
magnification” or "Picture in Picture” require complex picture processing

operations on the read-out coded picture.

It is an object of the invention to provide
10 means to mitigate the above-mentioned probiems.

According to the invetiﬁon the method as defined in the 6p§ning
paragraph is characterized in that for each of a plurality of scanned pictures n
independently coded pictures per scanned picture are recorded on the record
carrier, n being greater than or equal to two, the resolutions of the

15 representations defined by the n coded pictures being different.

In accordance with the invention the record carrier is
characterized in that for a plurality of scanned pictures n independently coded
pictures have been recorded, which coded pictures are each fully representative
of the‘ scanned picture but which define picture representations having different

T4

20 resolutions.
. - “*&k

P By recording a plurality of coded p:cmres deﬁmng

._3'1-‘ - -

representanons of the same scanned picture with dlfferem resolunons itis
achieved that the information required for display functions such as "Picture_; 2

Magnification” and "Picture in Picture” can be read directly from the rug
- |
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carries. Moreover, by recording coded pictures defining picture representations
of different resolutions it becomes possible to reproduce representations of the
same scanned picture both on high-resolution picture display units and low-
resolution picture display units.

Moreover, during the read-out and reproduction of a high-
resolution picture the waiting time can be reduced by first reading and displaying
a coded picture defining a low-resolution representation of the picture and
subsequently reading out a coded picture defining a higher-resolution of the same
scanned picture and gradually replacing the displayed low-resolution
10 representation wholly or partly by the corresponding higher—mdlution

representation. Since the read-out time of the coded picture defining the low-
| resolution picture representation is substantially shorter than the read-out time of
the coded picture defining the higher-resolution representation this results in low-
resolution representation being displayed rapidlﬁ, which is gradually replaced by
15 a representation of the desired resolution, which is generaily expenenced by the
user as less annoying than a long waiting time which elapses before a compiete
high-resolution representation is displayed, as in the case that the representation
of the high-resolution picture is read out and reproduced at once.
) The read-out of a series of coded pictures representing scanned
20 pictures of incmsing resolution is simplified with a record carfier obrained by
means of an embodlment of the method which is charactenzed in that the coded
plctures have been arranged in subfiles, the subﬁles wuh coded pxctures
representing the same picture being arranged in a picture file, the subfiles i:: ?he

picture file being ordered in such a way that during reading of the picture'file the
I _
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coded pictures defining picture représen:ations of lower resolution become
available sooner than coded pictures defining picture representations of higher
resolution. |

An embodiment of the picture retrieval and reproduction device

s which yields a short waiting time for a complete picture is characterized in that
the device comprises means for effecting a read-out and a conversion of
successive coded pictures representing the same scanned picture in such a
sequence that the conversion of coded pictures defining picture representations of
lower resolution precedes the conversion of coded pictures deﬁmng picture

10 representauons of higher resolution.

However, a problem occurring when this method of recording is
used isthatifauserwishstohaveaﬁuicksmeyofaﬂoraselectedpanofthe
codedpictumrecordedonmerecord-arﬁer, it is necessary to jump to a next
picture file after every read-out of a coded pictﬁre, which also takes an

15 undesirably long time.

A record carrier by means which this drawback can be mitigated
is characterized in that an overview file has been recorded on the record carrier,
which overview file for each picture file inciudes a coded picture representing the
same scanned picture as represented by the coded pictures in the reievant picture

20 file. o

L

An embodiment of the picture retrieval and reproducnon devu:e

e -
-

enabling a survey of the recorded pictures to be obtamed ffa very convenient
manner is characterized in that the picture processing unit is adapted to convel

coded pictures from the overview file into a picture signal deﬁmng a p:ctu
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representation composed of picture representations defiried by a plurality of the
coded pictures.

A further embodiment of the picture retrieval and reproduction
device is characterized in that the device is adapted to convert the coded pictures
into a picture signal defining a picture representation in which the representations
defined by the coded pictures are ordered in a selectable preferential sequence,
the device further comprising means for reading the picture files in the

preferential sequence.

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
mformanon ot}: ;;u:ture for a series of coded plcmres_of increasing resolutions, -
= "'Fxgure 6 shows a format of a subfile con;::mng a residually

coded picture,

g
v 3

Figure 7 shows a record carrier on which recorded coded picture
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lines have been arranged in a suitabl‘e manner,

Figure 8 shows a picture composed of picture lines,

Figure 9 illustrates 2 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 setﬁngs on the record carrier,

Figure 12 shows a suitable format for storing preferential
reproduction settings in a non-volatile memory,

Figure 13 shows a mosaic picture composed of sixteen low-
resolution i;naga,

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
retriev;l and reproduction system shown in Fig. 14,

Figure 17 shows in greater detail an embodnmem of the picture

L .
storage system, I . -
oo™ .
Figure 18 shows a recording unit for use in the pxcmre storage
system, ‘. "

#

Figure 19 diagrammatically illustrates the CD-ROM XA format,
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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
5 recorded infomaﬁon 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,
10 Figures 26 and 27 illustrate picture processing functions to be
" performed by the picture processing unit,
! Figure 28 shows an embﬁdimem of a read device,
Figures 29 and 31 diagra:pmatically show examples of a
simplified picture processing unit, and

15 Figure 30 illustrates the operation of the stmphﬁed picture

processmg unit shown in Figures 29 and 31.

Figure la shows a picture storage system 12 in which the

invention can be used. The picture storage system 12 comprises a picture
.12 scanning unit }L,.f“ scanning pictures on a j:icture carrier 3, for example a strip-
AR
st_laped-phg_g&gmphic negative or slide. The picture scanning device 1 further

comprises a picture coding unit for coding the picture information obtained upon

scanning. The coded picture information is recorded on a record carrier 184:6 Y
i

means of a recording unit 5 under control of a control unit 4. Prior to 2 ing
‘\
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the control unit 4 can apply an optional picture processing, for example to
enhance, correct or edit the picture representation defined 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 ﬁew
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 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 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 exampie 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 retrieval
and reproducti_%%?s.ystem 13 may further comprise an additional r;ecording device
Sa, by ma.r.% 2& which the coded picture information ,[udjey ﬁleans of the read
device 6, after an opﬁonal picture processing operation perfonned by the control
unit 7 for the purpose of enhancement, correction or editing. The control 13&,1‘6

the picture retrieval and reproduction system 13 may comprise a computer
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system, for exampie a "Personal Computer”, or a work station with suitabie
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.

5 ~ 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 dispiay
screen, the computing capacity and storage capacity of a.computer system in the

10 form of a personal computer or work station are high in comparison with the
control functions to be performed. In that case it is preferred to empioy a
simplified control unit with a limited computing and storage capacity and a
limited data processing speed.

Figure lc shows such a simpliﬁed picture retrieval and

15 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

suitabl; in the unit 11. When the control unit is accommodated in the retrieval

20 and read unit 11 it is possible to employ, amongst others, a standard TV set or
monitor umt for the picture display device.

= Ihis is an advantage, in particular for cotféumer uses because the

consumer then merely has to purchase the retrieval and read device to dispiay the

representations of the pictures.
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As a result of their Ebmpamively high cost the picture storage

system 12 shown in Fig. la and the picture retrieval and reproduction system 13
shown in Fig. 1b are particularly suitable for central uses, for example in
photoprocessing laboratories.

5 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

10 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 cﬁﬁtrol data may be included in the

15 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, i.c, at the instant at which the picture file is read.
2 Apart from the picture files Ip and the associatéd control files BB
- W

it may be desxrable in a number of cases to record files vmh addmonal

‘- -
-
2

mformanon, for example audio information or text information. Such audio
! and/or text information may relate to, for example, coded picture mfonnaqu?‘
and can then be reproduced or displayed when the representations of the iﬁant

This Sheet Has Been Replace - Wq SHEET HAS BEEN

LJIIIHIIIIIHHI!IHIII LD




WO 92/05651 - - PCT/NL91/00167
_ 11 |
coded picture information are displayed. The files with additional information are
referenced ADD and may be recorded, for example, after the coded picture
information.
For every picture stored the picture files contain a plurality of
5 subfiles, which each define a 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, 256TV. The subfile TV defines a representation
of the scanned picture with a resolution corresponding substantially to a standard
10 | 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
15 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 tt:e consecutive subfiles are generally read successively, it is then simpie to
20 first display a representation of a picture of low resolution and, subsequently, to

AR
replace this represemanon wholly or partly by represemanons of the same ptcture

..Al’.M

of mh time increasing resolution. This has the advantagéﬂ 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,
i T
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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 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 vaiue will be referred to hereinafter as
a color pixel and an area of constant luminance value will be referred to
hereinafter as a luminance pixel. A row of color pixels of a width equal to the
full picture width will be referred to hereinafter as a color picture line. A row of
luminance pixels of a width equal to the 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

(Yg,15 «+-; YK.1 R-1)- The color pixels bear the reference signs (Cj y; ...;
&h
CKR) Itlstobenotedthatmﬁg 3, as is customary, thedxmmmonsofthe
_‘.&h -7

color plxels in the horizontal and the vertical direction is twiéi as large as the

dimensions of the luminance pixels. This means that the resolution of the color 2

"

information in the horizontal and the vertical direction is a factor of two |
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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 pixel and every color pixel, the code(s)
defining the absolute value of the luminance component Y and the absolute

s 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 simpie
manner. This is particularly advantageous for the simplified picture retrieval and

10 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 thh a number of absolutely coded
pictures of different resolutions simplifies the reproduction of representations of

15 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 abgolutely
coded pic;ures defining representations of the same picture with different

20 resolutions simplifies the reproduction of enlarged repmmmions;of details of a

kh
coded picture. Such a function is also referred to as the TELE-funcnon (or .
-t ¥

ZOOM-funcuon) The availability of absolutely coded pictures with dxfferent
resolutions implies that for some of the TELE functions and PIP functions the ‘s

required picture information is directly available and need not be derived by

r--—___,____'___-‘
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means of additional picture processing operations to be performed by compiex
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

5 is to be preferred because in the customarily used picture display units the

10

15

20

pieture 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 "interleaving”. The advantage of such a method is that if a
comparatively greet 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 whieh 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 erro;neously read pixels can aiso be restored readily by the use of so-called
error-correction codes. The correction of errors on the basis of stich error-

A

correction codes is comparatively intricate and is therefore less sumble for use in

e

L VT

the sxmplxﬁed picture retrieval and reproduction system 14 n whlch the use of
complex circuits should be avoided whenever possible in view of the resulting

. high cost.

I
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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 turns of the spiral track. In

" view of a simple restoration of erroneously read picture lines it is then desirabie

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,
BLaS, BLa7, BLa9, BLall, BLal3, BLa2, BLad, ... . The absolutely coded
picture lines BLal, ..., BLal3 represent the picture lines 11, ..., 113 respectively.
The absolutely coded picture iines have been recorded in such a way that the
information of consecutive picture lines is not contiguous neither in a radial nor
in a tangential direction. The reference numerél 72 refers to an unreadable disc
portion, aiso called disc defect. The defect shown extends over more than one
tum of the spiral track 71. Since the coded picture lines deﬁnmg adgacent picture
lines of the repre:entauon do not adjoin one another neither radlally nor

e

tangermally this prevents coded picture lines which deﬁne adjacent picture lines

L
N

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 occnptedy

. the coded picture lines BLa on the recording is shown to be substantially greater

e e e e
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than in reality. In practice, it occurs comparatively often that a disc defect
occupies a plurality of consecutively recorded coded picwure 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 leﬁgth of the turns of the spiral track and on the
length required for recording an absolutely coded picture line. Arrangements
suiiable 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—resoluiion picture and the signal value of the corresponding part of the
lewer-resolution picture are determined and subsequently encoded.

To illustrate this coding method Fig. 4 shows one luminance

Y;2' and Y5 o’ 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, ', ..., Yo7’ the

residual coding encodes differences (hereinafter referred to as resxdual values)
A
between the lummance values of the luminance pixels Yy ', ..., Y3 3’ and the

_‘—-g“ "'- _i;’
lummance pixel Y. In this way the residual values of a complete picture can be

%
pixel Y of a low-resolution picture and four luminance pixels Y; 1"; Y5 1"; W

determined both for the luminance and for the color information. As the number 2

of residual values equal to zero or being very small is large in comparison with
—_—

L Qi ] a2 pro H
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the number of large residual vaiues a substantial data compression can be
obtained by applying an additional coding in which the residual values are non-
jinearly quantized and are subsequently subjected to, for example, a Huffman
coding.

A residually codec -icture can be used as a basis for a new
residual coding for 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 l

0 Wwith 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.
15 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 éle containing only residually coded luminance information and no
20  color information (4TV and 64TV) alternates with a picture file cofitaining both
il residually coded h:kl;mance information and residually coded color information
(16TV and 256"1::/; see Fig. 2. Leaving out the color mforﬁnon in the subfiles )
4TV and 64TV reduces the required storage capacity and the access time to thf, >

coded picture information in the picture file. However, the absence of the ccfﬁﬂr

&)
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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
5 of higher resolution or the color information of the preceding coded picture
defining a representation of iower 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
o0 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 having a horizontal and vertical
resolution which is twice as low as the resolution represented by U*, V* and U,
15 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 pixeis of the
picture is recorded, as is illustrated in Figure 5. In this Figure the color pixels
belonging to- U*, V* (UV11; UV31; UV51; ...) are represented as shaded blocks
2 and the color pixels belonging to U*, V* (UV21; UV4], ..., UVI2; UV22; UV2) '

- are represented‘as 'non-shaded blocks. The information U"’ V*in 16Tv and

256TV deﬁn&"tﬁe color information with a horizontal and %rnal molunon
which is half the resolution of the luminance information defined by the subﬁl;s_--.‘:

4TV and 64TV respectively. Thus, the luminance information in the subfile :
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and 64 TV respectively together with the color information U*, V* in the

subfiles 16Tv and 256TV respectively again define a representation whose

horiiomal and vertical resolution of the color information is equal to half the
resolution of the luminanée 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 -infonnation 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

KL
means of cods of varying length. This means that the space reqmred for

SR

~hab

recordmg the residually coded picture lines is variable. Therefore the posmon 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 picmff
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line of a coded picture. This complicates the selective read-out of the coded

picture lines, for example only those coded picture lines needed to carry out a
TELE function. This problem can be mitigated by recording a line number LN
(see Fig. 6) at the beginning of each coded picture line BL and line
synchronizatién code LD. The line synchronization code may be, for example, a
unique 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 addition 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 APﬁB represents the actual picture
information within the subfile 4TV).

Generally, when searching for the starting poirts of the picture
lines on_ the‘@rd carrier during a coarse search process a read element is
moved rela;v; to the record carrier to a position ata slffn distance before the i
starting point where the recording of the coded picture line begins. Subsequeptly,

a fine search process is carried out in which, while the record carrier is &anned

T
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with a speed corresponding to the nofmal 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
5 search process is limited and in optiéal 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 fo store only the start addresses of a limited number of coded picture
lines whose starting points of recording are spaced apart by a d_istance

10 substantially equal to the accuracy with which tﬁe read el.ement 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 unneces.sarily large amount of space being needed for the storage of address
data. In the case of a disc-shaped record carrier the average search accuracy

15 during a coarse search process, in which the read element is radially moved over
the disc, is by definition equal to half the length of one turn of the disc, which
means that the distances between the positions specified by addresses
substantially correspond to haif the length of one turn of the disc when disc-
shaped‘vecord carriers are used.

20 "!:he stored coded pictures generally define a number of pictures

"] in landscape ffr;nat (i.e. for a faithful reproduction the picture should be

nﬂ‘" "

dxsplayed 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 i
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the height of the picture is larger than the width of the picture).
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files IP is that these rotation codes have to be determined a!?eady dunng

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

5 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

10 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

15 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-

During reproduction it is then possible to determine on the basis
of the rotation code whether the representation to be displayed should be rotated
20 and, if this is the case, a rotation through the desired angie can be performed

prior to reprodn%tmn A drawback of including the rotation codes in the picture

scanning of the pictures. In practice this means that an operator of the picture

storage system should determine for each scanned picture whether the store
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picture is 10 be rotated during reproduction, because the known auxiliary devices
are not always capable of detecting whether a scanned picture is of landscape or
portrait format and whether the picture is presented to the scanning unit with the
correct orientation. This is undesirable in particular because it implies that 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 fof 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 instéd 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 cerwinly 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 transiation code to every coded picture. In Figure 9 a suitable
u-anslatic;n coding for a picture 90 is defined by means 6f the coordinates xp and
yp of a vertex 91 of the picture 91 to be displayed after translation. By means of
a transiation coaekand a magnification code it is possxble to specify the
magmﬁcanon‘};a:tor with which a certain part of the ongmffr picture is to be

dxsplayed The reference numeral 93 indicates an enlarged representation of a

part of the picture 90, defined by a translation xp, yp and a magnification factor

vt o 4
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of 2. In addition to the above data it is aiso possibie to include other picture
display data in the subfile FPS of the control file BB, such as for exampie
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 wﬁich the pictures must be reproduced in the
subfile FPS within the eemrol file BB.

The afore-mentioned information about the display sequence,
rotation, transiation, 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 desired picture processing operations for
all the coded pictures on a record carrier will be referred to hereinafter as a set
of preferential reproduction settings. It may be advantageous to record more than
one set of preferential 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 t;lat when a record carrier of the write-once type is used the sets of
preferential reproduction settings can be recorded on the record catrier only if
they are avmlable z;nng recording. This requires human intervention dunng
recordmg Duri;:-; mdmg of the record carrier a set of preéennal reproduction

settings is selected and the representations of the coded pictures can be displayed.

.in conformity with the selected set of preferential reproduction settings. Figufi
—'_‘-_—_—_’_____’——-——‘-—-_‘— .
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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 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 information
received from the read device 100 the unit 101 selects the file FPS containing the
set(s) of preferential reproduction setti:ig(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
subsequently activate the unit 101 to start the read cycle, in which the coded
picture information is read in the.sequenoe 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 ini’ormation 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

-séttings 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 typz wmch cannot be overwritten, because the recorded

preferennal rep}f:d‘l'xcuon settings then cannot be adapted '111‘1’ problem can be -
mitiggted by providing the retrieval and display system in Fig. 10 witha non- ;

volatile memory 105 in which together with a record carrier identification cofai

;
? rv.u LJl.L.x‘l
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new set of preferential reproduétion settings or information about the desired

changes of the preferential reproduction settings relative to the set of 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 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 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 t;y means of a random-number generator and recorded on the record
carrier. The code may comprise a time code indiating.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 nﬁmber. 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 FPSI,

., FPSn contains a portion SEL in which a set identification numberfor each of
the different sets of“ preferenua.l reproduction settings to be selected by dtfferent
users are spectﬁé'a' nd a portion specifying the sequence SEQ‘ﬁl 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, ..
_—
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n preferential processing operations to be performed before the representation of
the relevant picture are displayed.

Fig. 12 shows by way of example a suitabie 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 . assigned, which pointer is included in the section DID-POINT and

specifies the address of the sections DFPSI, ..., DFPSn in the non-volatile _

" memory 105.

Every section DFPS comprises a portion LSEQwithacode-.
indicating the space (for example in numbers of bytes) required to specify the
new sequence. If the portion LSEQ indicates a length not equal to zero LSEQ
will be followed by a portion NSEQ with the data specifying the new display
sequence. After NSEQ the new preferential processing operations are speciﬁed
for every picture with modified preferential processing operations. ROT indicates
the section with the rotation code. The 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 15'5elect the accuracy with which the picture processing information is

.0:.:“" b

to be stored” Thus, it is possible, for example, to definetfiree different lengths

indicating three different accuracies. LTELE and LPAN are followed by the .

s i

portions NTELE and NPAN. If the information about the picture magnifisdtion
_—
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and picture transiation 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
chang&ble 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 and display sy;tem s-hown 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 ld6 can be connected. When one of the two or both
memories 105 a;ld 106 are used for the storage of preferential reproduction
settings it is desirable that a selection is made from the different sets of ~
preferential reproducnon iemngs defined by the sets of preferential reproductxon

settings on the recor:.ca;ner and by the modifications of the prefeﬁnnal
reproduction settings stored in the memories 105 and 106. For this purpose the

unit 101 shouid comprise selection means. These selection means may be of a
=
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type 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 reproductidn
settings recorded on the record carrier, determine the sets of preferennal

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, ..., [Pn comprises a subfile TV/16 contzining an
absolutely coded low-resolution picture. Recording a file OV has thé advantage
that an ovemew 07‘ the coded picture information recorded on the record carrier
can be obtamed ;r:t;\ a minimal access time. This is posslble "ﬁ)r 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 mg
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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 iarge 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 Fig. lc in more detail. In the present system the picture retrieval and
read unit 11 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 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 entry unit
143, and on the basis of the control data in the control files BB and-TIDB.

) In-iéw of the large amount of information for every recorded
picture it is préfoiied to read files containing picmure informatién 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 2
—_
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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 siow low-cost
microcomputer having a low data processing rate to be used for this purpose.
However, in general such a low-cost mictocomputér is not capable of processing

5  the coﬁuol data which is supplied at a high rate during read-out of the control
files BB and [IDB. 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 siow low-cost computer. This problem can be
mitigated in that every bit group containing control data is recorded n times (n

10 being an integer greater than or equal to 2) in succession on the record cm'riel_'. A
group of n ﬁmurepeatedlyrecmdedbitgmup#wﬂlberefenedtohereinaﬁeras
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 control files BB and IIDB can be supplied by the read unit 6

15 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
20 rate at which the control data is supplied by the read unit is reduced by a factor

- b

of n thhout the. .use of additional auxiliary functions. By a sumble choice of the

"_Ssq“' -
value of n it is thus possible to reduce the rate at which the control data is
applied to the slow microcomputer system of the control unit 141 to such an &

extent that it can be handled by the slow microcomputer system 144, Between the

. ;_r 8 SEERN
This Sheet Has Been R eplace ' on

[T llll




10

15

20

WO 92/05651 PCT/NL91/00167

32
signal path 145 and the microcomputer wsém 144 a data extraction circuit 145
can be arranged to supply each of the packets 151 of control data to the
microcomputer system 144 as one bit group at 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 vaiue 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 hailf

-- the repetition rate of the packets (as shown in Fig. 15) or a muitiple 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 customary type which is loaded with a bit
group of each packet 151 under control of the ciock signai. The clock extraction

circuit 161 aiso transfers the clock signal to the microcomputer system 144 via

AR
the sxgnal line 162. Preferably, the bit groups in the control file are arranged in .
v & il

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
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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.

5 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 carry out another controi program. Such a control

10 prégram can be called, for example as a result of the inpuf of data in the data
entry unit 1-43, in order to fetch the entered data from the data entry unit 143. |
Since an incorrect read-in of data from the control 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.

15 The data exﬁaction 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
synchrbnization signal to the microcomputer 144 via a signal line 164. Under

20 control of the si.&ngls teceived via the signal lines 164 and 165 the
micrpcompujgn 1;14 reads in the control data available_ in t?;’: register 160 in an, -
in principle, cﬁstomary manner. It is to be noted that, in ﬁrinciple, the functions
of the frame synchronization detector 163 and/or the register 160 and/or th?g{

" clock extraction circuit 161 can also be performed by the microcomputer 144
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In the above described process of reading in the control data
from the control files BB and 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 reéetition 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
sxgnal 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 sigﬁal 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;$imply by employing a resettable counting circuit for the

frequenc'): divader 165, which counting circuit is reseteachitime by a reset signal )

generated upon detection of the beginning of the frames. The reset signal can be
the signal supplied by the frame synchronization detector 163 via the s1gua§§

164 in response to everv detection of the frame synchronization bit groups 153.

. PCT/NL91/00167
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In the case that the information in the control files is arranged in
plocks, for example in 2 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
5 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 section (SYNC). This can
be achieved simply by selecting the beginning ﬁf each frame 154 at the beginning
of a block. In the last described method of synchronizing the clock signal for the
10 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 aiso desirable 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 progmn-'l for controlling the read-in of the applied
15 control data. However, at this instant the microcomputer may be busy
performing another control task. Such a control task must be interrupted before
thé read-in program can be called. This interruption of an active control task and
the subsequent call for the read-in program requires some time. Arranéing a
nu;nber of bit groups without any control data at the beginning of each frame 154
20  ensures with a high reliability that during read-out of the first packet 151 of
useﬁ;lconu?oldaxammhfmne 154thenucrocomputer lMlsmdymmdm

. -
All “

the control data under control of the read-in progranf‘” From the above it is

evident that the synchronization bit groups 153 at the begmmng of ev;ﬁfyme

may serve a dual purpose, i.e. providing synchronization and realizing®a waiting
—
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gme 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 that the bit groups 153 exhibit a bit pattern which doa 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

10 between the packets of conu'dl data. The last-mentioned method may be, for
example, to insert packets comprising only bits of the logic value *0" after
every ten packets. When a group of, for example, thirty-two frame
synchronize-uion bit .groups 153 comprising only bits of the logic value *1* is
used, this will guarantee that the pattern formed by the frame §wchmiuﬁon bit

15 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
infonn;tion into customary information signals, for exampie RGB picture signals,

| 20 representing th: scanned pxcture The picture signals at the output of the scanning
-~ o . :

elemem define the highest attainable resolution in number of pixels per picture.

o iiag W - -

Staag.

The information signals supplied by the scanning elemenﬁm are converted mto
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 i‘, U and
-
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y in a customary manner into.absolutely coded signals (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 5y 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 exampie 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 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 égfﬁolled by a control circuit 185 on the basis of the control
commam;:.:;cexved from the control unit 4 and, i-t: -a-.pﬁféable, addﬁss ]
information indicating the position of the write head 183 relative to the record

L&

carrier 184.
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The storage and control unit 177 is loaded with suitable software

arrange the residually coded picture information supplied by the scanning unit
0

| in & customary 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 example a list of '

addresses at which the various files have been recorded on the record carrier

184.

The computing and storage unit 177 may further have picture

processing software enabling the scanned picture information to be processed, for

example for the purpose of error correction, such as for example out-of-focus

correction and grain removal, or for the purpose of color adaptation or brightness

adaptation of the picture.

The files composed by means of the coniputing and storage unit

177 are applied to the recording unit 5 in the desired sequence in order to be

recorded.

.

Very suitable combinations of a record carrier 184 and a

recording unit 5 have been described in detail inter alia in European Patent

'*k'.‘u

Appﬁcaﬁons“nd‘ 88203019.0 (PHQ 88.001), 90201309.3 (PHQ 89. 016),

e 2T

“cian.

8900092.8 (PHN 12.398), 8802233.8 (PHN 12. 299), 89&206 3 (PHN 12. 571),

90201094.1 (PHN 12.925), 90201582.5 (PHN 12.994), 90200687.3 (PHN ‘,

13.148), 90201579.1 (PHN 13.243), and Dutch Patent Applications no. szass
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(PHN 13.088) and 9000327 (PHN 13.242). 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 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,
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 lengtli 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 of an absolute time code corresponding to the
absolute time code in the subcode portion recorded with the block, and if the
CD-ROM XA format is used the block ELCK further comprises a subheader
section SUBHEAD containing inter alia a file number and a channel number. In
addition, each block BLCK comprises a DATA section containing the
information to be recorded. Each block BLCK may also comprise a section
EDC&ECC containing redundant information for the purpose of error detection
and e;ror corrections. The recording unit S shown in Fig. 18 further comprises a
CIRC coding circuit 187 for interleaving the infonnaﬁon and for adding parity

X »‘ .
codes for th"e&pirrpose of error detection and error correction (hereinafter also

"
2

referred to as error correction codes). The CIRC encod!fi'g circuit 187 performs
the above-mentioned operations upon the formatted information supplied by the

formatting circuit 186. After these operations have been performed the ﬂ
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information is applied to an EFM modﬁlator 188, in which the information is

given a form which lends itseif better for recording on the record carrier.
Moreover, the EFM modulator 188 adds subcode information, which includes
inter alia an absolute time code as address information in the so-called subcode Q
channel. _

Fig. 20 shows an organization of the record carrier in the case
that the information has been recorded in the track 20 in accordance with the CD
format described above Parts corresponding to the organization shown in Fig. 2
bear the same reference numerals.

The recorded information is preceded by a lead-in section LI

" (also referred to lead-in track), as customary in the recording of CD signals, and

is terminated with a customary lead-out section LO (aiso referred to as lead-out
track).

When the information is recorded in CD format it is preferred to
include in the control file BB a section recorded in accordance with the CD-I
standard. These sections are the "Disk Label & Directory”, referenced DL, and
the so-called application programs, referenced AF. This e_nablec the recorded
picture‘information to be displayed by means of a standard CD-I system.
Preferably, a subfile FPS with the sets of preferential reproduction settings is
also included in the application program section AF. In additiofi to the sections

&t .
DL and AT the control file BB comprises a subfile IT compnsmg a section

.A‘-yh

taag.

CNTR with control data and a section FPS with the sets” of preferennal

reproduction settings in the format aiready described with reference to Fig. 15.

(¥

Preferably, the section IT is recorded in a predetermined area on the
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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 afier the file OV. In that case it is preferred to include
a pointer in the section IT to specify the stan:iné address of ITC.
For the case that the information has been recorded in CD format

Fig. 21 shows for the é.bsolutely coded subfile TV such an arrangement of the
picture lines YOI, Y02, ..., Y16 with absolutely coded lumina_nce information
and the picture lines CO1, CO03, ..., C15 with absolutely coded color information,
10 that successive lines do not adjoin each other in the track direction (also referred

to as tangential direction) and in a direction transverse to the track (a_lso referred

to as radial direction).

Fig. 22 shows the positions of the picture lines for the associated
picture representation. As is shown in Figs. 21 and 22, a number of odd coded
15 luminance picture lines (Y01, Y03, ..., Y15) with coded luminance information
are recorded in a section mmpﬁsing the blocks BLCK #1, #2 and #3,
subsequently a number of even coded color picture lines (CO1, COS, ..., C13)
with coded color information are recorded in a section comprising the blocks
BLCK #4 and #5, then the even coded luminance picture lines (Y02, ..., Y16)
20 with coded luminance information are recorded in a section comprising the
blocks BI‘.CK‘ﬁ?'..., #8, and finally the coded even color picture lines (C03,
C0'7, ooy é'i'.‘gf:mth codeci color information are recb}dedﬁh a section comprisirig'
the blocks BLCK #8 and #9. The coded picture lines in the blocks BLCK#1, . caes

BLCK#9 define a contiguous part of the picture representation shown in ﬁf?zz.
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A group of sections defining a contiguous part of the representation wiil bé
referred to hereinafter as a section group. In a manner similar to that described
above, section groups define other contiguous parts of the representation in the
subfile TV. The coded picture lines with picture information for the subfiles
TV/4 and TV/16 can be arranged in a similar way, as is shown in Figs. 23 and
24.

This arrangement prevents two or more adjacent picture lines in
the representation of the read coded picture from being read incorrectly as a ‘
resuit 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-14] 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
circ;xit 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
contaxmng the addresses of a number of coded picture lines. It is to be noted that

the dete:::o; circuits 250 and 251 are needed only for‘%rocessmg 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 '. and 251
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are connected to the signal path 142. A decoding circuit 252 for decoding the

residually coded picture information and a control circuit 253 for controlling the

picture processing operation are connected to the signal path 142. The signal path

142 and outputs of the decoding circuit 252 are connected to data inputs of a

picture memory 255 via a multiplex circuit 254, to store the read and decoded

picture infdrmaﬁon. Data outputs of the picture memory 255 are connected to the

inputs of the decoding circuit 252 and to the inputs of the multiplex circuit 254.

The control circuit 253 comprises an address generator 256 for addressing the

memory locations in the picture memory 255. The picture processing unit 141

further comprises a second address generator 257 for addressing the memory

locations in order to output the content of the picture memory to a signal

converter 258. The signal converter 258 is of a customary type which converts

the picture information read from the picture memory 255 into a form suitable

for application to the picture display unit 10. The decoding circuit 252 may

comprise, for example, 2 Huffman decoding circuit 261a controlled by the

control unit 253 and an adder circuit 259. The Huffman decoding circuit 261a

decodes the information received via the signal path 142 and subsequently

supplies this decoded information to one of the inputs of the adder circuit 259.

Another input of the adder circuit 259 is connected to the data outputs of the

picture memory 255. The result of the adding operation performied by the adder

RN

cxrcuu 239 is applied to the multiplex circuit 254. The control circuit 253 is

LY
T

coupled to the control unit 140 via a control signal path i’so The control cxrcuxt

253 may comprise, for example, a programmable control and computing unit. ;

(&

Such a control and computing unit may comprise, for exampie, a dedi

—_—
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pardware unit or a microprocessor System loaded with suitable control software,
py mEans of which on the basis of control commands received via_the control
signal path 260 the address generator 256 and the multiplex circuit 254 are
controlied in such a way that a seiected portion of the picture information applied
via the signal path 142 is ioaded 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 resoiutions. 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 capacity of the
picture memory 255 shown in Fig. 26 is 512 rows of 768 memory locations (also
called memory elements). If a representation should represent the t;.ntire coded
pictixre 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 d:ﬁning the representation 262. This selection cai be made on the

_basls of tt;: s:ttmg data, such as picture numbers and moluuon order (this is the
1dennﬁc::t;:m of the subfile resolution), which are—storjgl at the beginning of e;ch
subfile in, for example, the header HEAD and the subheader SUBHEAI{ the

-

blocks BLCK. For each subfile this data is read in by the control circdlt 253 in
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response 10 a signal 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,
5 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, e 1512 is stored in
10 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 suitabie
l 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
15 such that the memory is read in a row-by-row fashion, starting with the row rl
and starting with column cl within a row. This is possibie both in accordance
with the interiaced-scan principle and the progressive-scan principle. In the case
of_md-out according to the interiaced-scan principle all the odd rows of the
picture memory 255 are read first and subsequently all the even rows of the
20 picture m_:g?ry 255 are read. In the case of read-out in accordance with the

-

. progressive-scan principle all the rows are read in sequence.
- T aieg W - : K
= I )
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 t‘;}ﬁlled

with picture information from a picture file defining a lower-resolution

| with pictre
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representation of a picture and subsequently the content of the memory is
overwritten with a coded picture 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
5 is each time filled 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

j0  known as the "spatial interpolation” method. After detection of the next subfile

! (in the present case TV) the content of the piéture 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 réduction of the time after which a

15 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
sarc}xing for the subfile TV after read-out of the subfile TV/4.

20 In the case that a picture is to be rotated the atidress generator
256 is set t'i? a:m in which the sequence of addressing the mérﬁofy locations is
adapted i accordance with the desired rotation angle. %gs. 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 sa.k:ﬁ:arity
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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 the outline of a full-scan representation of another picture or, if
5 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
10 illustrate this these memory locations are represented as a frame 264 in Fig. 26.

" During the picture processihg 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, so
thét additional processing is not necessary.

15 | When an eniarged representation of a part of the absolutely coded

picture is to be displayed the information of a part of the picture, for example the
part corresponding to a frame 265, is selected. The information of each pixel of
the selected part is loaded into every memory location of a group of 2x2 memory
locatio;ls, so that a magnified full-scan representation of low resolution is |
20 displayed on the display unit. Instead of repeating each pixel 2x2 times in the
memory the memory may be filled in accordance with the spaual-mterpolauon
prmcxple m:nu:)ned in the foregoing. - *‘*’ | -

s In order to magnify the residually coded pictures the above step
is performed first. Subsequently, the part repmemed by the frame 266 iﬁg
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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 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 line
corresponding to the picture line in the frame 266. After this, the control circuit
supplies a command to the control uni_t 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 ré%k;‘ght of the ‘p‘ict’ure information is started and the adaptation of the. |
content o?:.:ti:'memory 255 is started as soon as thE‘p-axf’:g-f the first coded picture
line which corresponds 1o 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 lin

r‘--\...




L

10

15

20

w0 92/05651

PCT/NL91/00167

49

pumbers which together with the line synchronization codes LD have been
inserted at the beginning of each coded picture line. The control circuit reads in
these line numbers LN in response to a signal from the detector circuit 251. The
storage Of the address information at the beginning of the subfile 4TV enables a
capid access to the desired information to be obtained. The detection of the read-
out of the desired residually coded picture 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 stiown read
unit 6 coinprises a customary read head 280 which reads the information patterns
on the record carrier 184 by scanning the track 20 and converts the méi:lting

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 o 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 d;codiﬁg
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 interieaved prior to recording and

which dewc?s "and, if possible, corrects incorrectly read codes. Upon detection of

‘Q‘

'mcornglb'l‘e errors the CIRC decoding unit supphes aiﬁw error ﬂag signal. ‘l‘he

information which has been restored and corrected by the CIRC decoding circuit

282 is applied to a deformatting circuit 283 which removes the addi
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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 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 cothparaﬁvely complex and therefore compamively
j0  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 effected simply by means of the signal '
15 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 muitiplex circuit 254 is set to a
state in \\;hich the data outputs of the picture memory 255 are connected to the
20 data inputs. Subsequently, the address generator is reset to its previous state and
| A instead of the mz’grrectly read coded pixel the mformauon read from the pxcture
memory 255 1s‘:t3red at the addressed memory locanon "ﬂ - B
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 vﬁ?'
S
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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
s  price of such a memory is comparatively high. The. memory capacity rﬁay 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
J0  present example comprises a series arrangement of an upsamj:ling 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 eﬁplwd. Since for practical reasons the

15 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 memory read-out frequency is reduced, so
tha{ less stringent requirements have to be imposed on the read-out speed of the

20 memories used. | ’

_ ' The usually employed picture tubes have 2 maximum resolution

oleg W
e 1Y ~‘

corresponding to approximately S MHz, which cal-'reﬁnds to approximately' 500

pixels per line, so that the reduction of the number of memory locations per row

(& =

has no visible effects on the reproduced picture.
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The use of the sampie rate converter is also advantageous

portrait-format representations of pictures are to be displayed on a display

when

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 30! 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 255 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 portmt-fonnat repmntauons of

Ak

coded pxctures are required the problem arises that the hexght of the picture

e YT Y ~

corresponds to 768 pixels, the number of useful plcture lmes being 575 in

accordance with the PAL TV standard and 485 in accordance with the

rﬁployed

standard. When a picture memory of 512 rows of memory locations is "
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without the use of the sample raté 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
during reproduction the height of the representation of the picture stored in the
memory 255 substantially corresponds to the height of the picture frames defined
in the PAL and NTSC TV standards.

In order to ensure that the rat';o 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 aiso 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 stored in the columns of the picture memory.

) A drawback of interpoiation techniques is that they are
comparatively itltﬁcate and time-consuming, so that they are Jess suited for use in
thc sxmphﬁed&:lcture retrieval and display system. A ‘method whxch yields

= A
pictures of satisfactory quality in a simple manner wxll be described hereinafter

for the case that the picture memory comprises 512x512 memory locations, 7 his
method uses the subfile TV/4 with 384x256 coded pixels, instead of the subfile
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TV with 768x512 coded pixels, for loading the picture memory.

The use of a sampie 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

5 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
10 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 5§12
coded picture lines.
By way of illustration Fig. 30c shows a portrait-format
15 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 defined by the PAL standard. Fig. 30d by
way of illustration shows a portrait-format representation of the coded picture
thus stored. The representation falls largely within the frame 302 defined by the
20 NTSC TV standaid
) . &?\s will be apparent from the foregomg the use of a sample rate
converter 29‘(.). ;nables the use of a picture memory havméqual numbers of row;

and columns and corresponding substantially to the number of useful picmx;?u
case

in accordance with the NTSC or PAL standard. This means that both in th '
—_—
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of pom'ait-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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1. A method of recording picture information on a record carrier, in
which pictures on an im;ge carrier are scanned and converted into a picture
information signal, the picture information signal being converted into an coded
picture which is recorded on a record carrier, characterized in that for each of a
: 5 plurality of scanned pictures n independently coded pictures per scanned picture
are recorded on the record carrier, n being greater than or equal to two, the
resolutions of the representations defined by the n coded pictures being different.
2. - A method as claimed in Claim 1, characterized in that during
“recording the coded pictures are arranged in subfiles, the subfiles with coded
0 pictures representing the same picture being arranged in a picture file, the
subfiles in the picture file being ordered in such a way that during reading of the
picture file the coded pictures defining picture representations of lower resolution
becorng available sooner than coded pictures defining picture representations of

higher resolution.

{15 3. 2 method as claimed in Claim 2, characterized in that an
~" AR
overvxew- file is recorded which for each picture ﬁle mcludes a coded picture
- -

represennng the same scanned picture as the coded pxctures in the relevant

picture file. | 4

é -

a. A method as claimed in Claim 3, characterized in that the’ coded
L LT
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pictures in the overview file define the representations with a lower resolution
than the coded pictures in the picture files.
5. | A record carrier on which coded pictures representing scanned
pictures have been recorded, characterized in that for a plurality of scanned

5 pictures n independently coded pictures have been recorded, which are each fully
representative of the scanned picture but which define picture representations of
different resolutions.
6. A record carrier as claimed in Claim 5, characterized in that the
coded pictures have been arranged in subfiles, the subfiles with coded pictures

10 representing the same picture Being arranged in a piciure file, the subfiles in the

* picture file being ordered in such a way that during reading of the picture file the
coded pictures defining picture representations of lowe; resolution become
available sooner than coded pictures defining picture representations of higher
resolution.

15 7. A record. carrier as claimed in Claim 5 or 6, characterized in that
an overview file has been recorded on the record carrier, which overview file for
eﬁch picture file inciudes a coded picture representing the same scanned picture
as represented by the coded pictures in the 'relevant picture file.

8. A record carrier as claimed in Claim 7, characterized in that the

.20 coded pictures in thewoverview file define the representations with a lower

resolution than the, coded pictures in the picture files. =" ’ 2 -
9. A picture retrieval and repmducuon device comprising a read
unit for reading coded pictures from a record carrier as claimed in Claim 3, af

ptcture processing unit for converting coded pictures into a picture signal suitable
- -_— l "
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for a picture display unit for displa).«ing a representation of the relevant coded
picture, characterized in that the devie_.e comprises means for effecting a read-out
and a conversion of successive coded pictures representing the same scanned
picture in such a sequence that the conversion of coded pictures defining picture
representations of lower resolution precedes the conversion of coded pictures
defining picture representations of higher resolution.

10. A picture retrieval and reproduction device compﬁsing a read
unit for reading coded pictures from a record carrier as claimed in Claim 7, a
picture processing unit for converting coded pictures into a picture signal suitable
for a picture display unit for displayiné a representation of the relevant coded
picture, characterized in that the picture processing unit is adapted to convert
coded pictures from the overview file into a picture signal defining a picture
representation composed of picture representations defined by a plurality of the
coded pictures.

1. A picture retrieval and reproduction device as claimed in Claim
10, characterized in that the device is adapted to convert the coded pictures into a
picture signal defining a picture representation in which the representations
deﬁr!ed by the coded pictures are ordered in a selectable preferential sequence,
the device further comprising means for reading the picture files in'the |

preferential sequence.
R
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AMENDED CLAIMS
[received by the International Bureau on 10 March 1992 (10.03.92);
original claims 1-11 replaced by amended claims 1-22(6 pages)]

i. A method of recording picture information on a
record carrier, in which method at least one picture on

an image carrier is scanned and converted into a picture
information signal, the picture information signal

obtained by scanning an individual picture being

converted into at least two absolutely coded pictures,
each absolutely coded picture representing the picture

as a luminance distribution defined by a two dimensional
array of luminance pixels with predetermined luminance
values, the number of luminance pixels in the different
representation of the same pictures héing different, so

as to obtain a group of representations of the same

picture with different resolutions, each absolutely

coded pictures comprises a coded luminance pixel for

each luminance pixel representing the luminance value of
the corresponding luminance pixel, characterized in that
the absolutely coded pictures corresponding with the

same picture are recorded as a picture file such that a
part including a coded picture representing a lower ————
resolution picture is followed by a part of the file This Has Been Replaced

s e piceme e wioner NN

2. A method as claimed in claim 1, characterized in
that for at least one picture at least one residually
coded picture is derived from the picture information
s1gna1 vhich residual picture comprises residual codes,
when combined with a coded picture representing the
picture with a.#{rst resolution represent the respective
picture with higher resolution than said first

resolution, the residually coded picture bexd% lncluded

in the picture file in a part that follows the part of

the file which includes the coded picture representing b-?
the same picture with the next lower resolution. ﬁﬁ#?

3. A method as claimed in claim 2, characterized in
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that the number of luminance pixels in the
representations with subsequent resolutions increases
with a factor two in both directions of the two
dimensional array.

4. A method as claimed in claim 3, characterized in
that the coded picture represents color pictures with a
color distribution defined by two-dimensional array of
color pixels having a predetermined color, the number of
color pixels being half the number of luminance pixels
on both directions of the two dimensional arrays, the
group of coded pictures representing the same picture
comprises at least one first éoded_ picture representing '
both luminance and color pixel and at least one second
coded picture representing only luminance pixkels, the
number of pixels in both directions of the picture
represented by the said second picture being half the
number of luminance pixels of the picture defined by the
said first coded picture. '

5. A method a claimed in any one of the preceding
claims 1 to 4, characterized that each picture file
comprises a coded picture representing a picture with a
first resolution which substantially corresponds with a
resolution of a standard NTSC or PAL television-set, the: .
picture file further comprises at least one coded

picture representing a picture with a lesser resolution
than the sgid first resolution.

6. A method as claimed in claim 5, characterized in
that said first resolution correspond with an array of
768 x 512 lumiﬁgﬁﬁe pixels.

v o .
7. A method as claimed in any one of théﬁbrecedlng-—_‘ —
\
claims, characterized in that a resolution code This Sheet Hag
ect

indicating the resolution of the respective coded

picrute ta ineluded in the secordad cotsd pioverts. IIIIIIIIIIIIIHIIHIHIII

8. A method as claimed in any one of the preceding
almec In any one ©
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claims characterized in that an overview file is
recorded which for each of a plurality of groups of
coded pictures recorded includes a coded picture
representing the same scanned picture as the coded
pictures in the relevant group of pictures.

9. A method as claimed in any one of the preceding
claims characterized in that the picture files are
divided in data blocks which are recorded in accordance
with a CD-ROM or A CD-ROM XA format.

10. Record carrier on which picture information is
recorded which represent the same picture with different
resolutions, characterized in that for each picture a
separate picture file is recorded, which picture file
includes including at least two absolutely coded
pictures, each coded picture representing the picture as
a luminance distribution defined by a two dimensional
array of luminance pixels with predetermined luminance
values, the number of luminance pixels in the different
representation of the same pictures being different, so
as to obtain a group of representations of the same
picture with different resolutions, each absolutely
coded pictures comprises a coded luminance pixel for
each luminance pixel representing the luminance value of
the corresponding luminance pixel, in each picture file
a part including a coded picture representing a lower
resolution picture is followed by a part of the file e —

including a coded picture representing a higher This Sheet g Replaceq

ac
resolution picture is recorded. l l”ml l’”ll M’ l’””/e
11. #XA record carrier as claimed in claim 10,

character;zq@ in that for at least one picture lee
includes ;% least one residually coded pfcture, which
residual picture comprises residual codes, when combined
Wwith a coded picture representing the picture wit a
first resolution, represent the respective picture qj@g
higher resolution than said first resolution, the

Tesidually coded picture being included in the pictszc
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file in a part that follows the part of the file which

includes the coded picture representing the picture with
the next lower resolution.

5 12. A record carrier as claimed in claim 11,
characterized in that the number of luminance pixels in
the representations with subsequent resolutions
increases with a factor two in both directions of the
two dimensional array.

13. A record carrier as claimed in claim 12,
characterized in that the coded picture represents color
pictures with a color distribution defined by two-

i dimensional array of color pixels having a predetermined

15 color, the number df color pixels being half the number
of luminance pixels on both directions of the two
dimensional arrays, the picture file comprises at least
one first coded picture representing both luminance and
color pixel and at least one second coded picture

20 representing only luminance pixels, the number of pixels
in both directions of the picture represented by the
said second picture being half the number of luminance
pixels of the picture defined by the said first coded

_ picture. '

25
14. A record carrier a claimed in any one of
the preceding claims 10 to 13, characterized that each
picture file comprises a coded picture representing a
picture with a first resolution which substantially

30 corresponds with a resolution of a standard NTSC or PAL
television-set, the picture file further comprises at
least one .&8ded picture representing a picture with a
lesser- reso;ut;on than the said first :esolutlon.

P ¢ - .

35 15. A record carrier as claimed in claim 14,
characterized in that said first resolution correspondj’
with an array of 768 x 512 luminance pixels. ﬁ#gg

16. A recm as claimed in any Trm-;gngEET HAS BEEN
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the preceding claims 10 to 15, characterized in that a
resojution code indicating the resolution of the
respective coded picture is included in the recorded

coded pictures.

17. | A record carrier as claimed in any one of -
the preceding claims 10 to 18, characterized in that an
overview file is recorded which for each of a plurality
of groups of coded pictures recorded includes a coded
picture representing the same scanned picture as the
coded pictures in the relevant group of pictures.

18. A record carrier as claimed in any one of
the preceding claims 10 to 17, characterized in that the
picture files are divided in data blocks which are
recorded in accordance with a CD~ROM or A CD-ROM XA
format.

19. A picture retrieval and reproduction device
comprising a read unit for reading coded pictures from a
record carrier as claimed in Claim 5; a picture
processing unit for converting coded pictures into a
picture signal suitable for a picture display unit for
displaying a representation of the relevant coded
picture, characterized in that the device comprises
means for entering a specific command indicating a
picture processing to be performed prior to the display
of a selected image, means for reading a coded picture
with a resolution which depends on the entered command,
and means for controlling the picture processing unit in
~"dependence on thgentered command.

20. 1 A‘pfcture retrieval and reproducﬁégn device
for use in combination with a record carrier as claimed
in claim 17 comprising search means for searching a
selected part of information recorded on the record
carrier, a read unit for reading coded pictures recorded

————
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on the searched part of the record carrier a picture -  —m—u__

processing unit for converting coded pictures into a  This Shee
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picture signal suitable for a picture display unit for
gisplaying a representation of the relevant coded
picture, characterized in that the device is provided
4ith control means for initiating a search to the
overview file in response to a predetermined command
entered by a user via entry means.

21. A picture retrieval and reproduction device

as claimed in claim 20, characterized in that the

picture processing unit is adapted to convert coded

pictures from the overview file into a picture signal

defining a picture representation composed of picture .
representations defined by a plurality of the coded

pictures.

22. . A picture retrieval and reproduction
device as claimed in Claim 21, characterized in that the
devicélis adapted to convert the coded pictures into a
picture signal defining a picture representation in
which the representations defined by the coded pictures
are ordered in a selectable preferential sequence, the
device further comprising means for reading the picture
files in the preferential sequence.
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