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Mechanisth for controlling presentation of displayed picture.
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The present invention relates in general to digitized picture data -
processing systems and is particularly directed to a mechanism for controlling the
manner in which digitized pictures are to be accessed from a digital database for

. presentation by a picture playback device.

Digital imaging systems, such as those employed for converting
still color photographic film (e.g. 35mm) pictures into digital format for storage -

~ in a digital database and subsequent playback, as by way of a color television
_monitor, customarily encode the output of an opto-electronic film scanning

device to some prescribed resolution and store the encoded picture in an
associated database as a respective picture file. When it is desired to display a
particular stored picture, the contents of the respective addresses of the database .
in which the digitized picture has been stored are read out and coupled to display
driver circuitry for energizing corresponding pixels on the TV monitor.

Because each frame of a typical roll of 35mm film has different
horizontal and vertical frame dimensions, for example a dimension of 36mm in
the horizontal direction, parallel to the lengthwise direction of the film, and a

dimension of 24 mm in the vertical direction, orthogonal to the lengthwise

direction of the film (a horizontal:vertical aspect ratio of 3:2), a photographer
often-rotates the camera ninety degrees about the lens axzs in order to capture a
subject in what is conventionally referred to as a vemcal condition. Since.the
digitizing mechanism that scans the film strip digitizes each frame as though it
contains a 'horizontally shot’ picture, then, when aaxv'értically shot’ picture is
dzsplayed it will be rotated unless the recording and playback system has been

5

des:gned to accommodate vertical pictures. =
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of a typical rQisplayéd plomure] itl sutfeasfrotnitordrawbacks. First, the actual scanning
mechanism must be modified to effect a rotated scan of the vertical pictures. This
is conventionally accomplished by physically reorienting the film by ninety

degrees and changing the lens magnification of the scanning device by an amount
10 related to the frame aspect ratio. Secondly, since side borders, which contain no
~ useful information in terms of the captured picture, are also recorded, some of
the information storage capacity of the recording medium is wasted. A second
solution to the problem is to rotate the display device, which is obviously
impractical in many applications .
15 A third solution is to allow for different picture orientations to be
stored, together with digital control data indicative of the orientations of the
_ pictures, and to employ a picture playback device desngned to read the orientation
control data to properly orient the pictures on playback. Some conventional
computer picture file formats, for example, the Tag Picture File Format (TIFF),
20 Revision 5.0, developed jointly by Aldus Corporation, Suttle,_Washingtoh, and
Microsoft Corporation, Redmond, Washingtoﬁ, and described in "An
Aldus/Microsoft Technical Memorandum, August 8, 1988, include the provision
for an optional “tag”, which can be used to indicate the orientation of the picture.
Page 25 of this document describes the TIFF ’orientation tag', which can have
25 eight different values, indicating whether the zeroth row and zeroth column of
the pixel data matrix represents the top and left, top and t_i_gjl_it, bottom and right,
bottom and left, left and top, right and top, right and bottom, or left and bottom
of the visual picture, respectively. Hdwever, the Aldus document further states
that such a field is recommended. for private (nonintéfcthange) use only. The
30 default condition, where the zeroth row represents the visual top of the picture,
and the zeroth column of the pixel data matrix represents the visual left | ind side
of the picture, is recommended for all non-private applications, includi’hé those
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accommpdat e ver’f | cal pi ctures.
In addition to the problem of different picture onemanons,

captured pictures may have different aspect ratios. For example, dedicated use

’ panoramic cameras, such as the Kodak Stretch (TM) camera have an aspect ratio
of 3:1 which is considerably wider than the abovereferenced 3:2 aspect ratio of
conventional 35mm cameras. Other camera types, such as those which employ
126 type film also have aspect ratios other than 3:2.
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In accordance with the present invention, advantage is taken of
the information storage capability of the database in which the digitized pictures
are stored to incorporate an additional presentation control file for each stored
picture. This presentation control file contains orientation and aspect ratio

15  information, so that the picture playback device will know how each picture has
been stored on the database and will therefore know how to access the stored
picture so that it is played back in a proper upright condition. |

More particularly, the present invention is directed to an
improved storage and retrieval mechanism for a digital picture processing system

20 wherein a plurality of photographic pictures that have been captured on a
photographic film strip are digitized for processing and subsequent display. The
film strip can be expected to include both horizontally-shot (whether upright or
invérted) and vertically-shot (in either a right or left hand rotation) pictures.
Digitized pictures are stored on a digital data storage recording medium, such as

25 a compact disc, which is capable of being coupled to a picnire playback device
for reproducuon of a digitized picture on a display such asa color TV monitor.

Pursuant to the present invention, rather than cause a relative
physical rotation between film strip and the digitizing scanner, each picture on
the film strip is scanned and digitized as though it wﬁ’é horizontally oriented,

30 irrespective of its actual orientation on the film. The digitized picture is entered
into a frame store and displayed on a display monitor of a system wm;ﬁ;anon,
that the picture may be viewed by the operator. Using a workstation input devxce

-



2 ) 2/0S65E cmwmtetlmﬁlaéenaaﬂucaﬁch to handl e the probl E&T/NLM/PAL6S
to that eschl?edlnt Onta, No. 4,641,198, is to rotate
those @ m franes whi ch ﬂ”mm‘g’mm pi ctures by ninety degrees before
scanning and to fill in ght S|des of the picture with a
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is wasted. A second soI utlon to problemis to rotate the display

devi ce, whi ch i sstoplansa second dxgnal code representative of its aspect ratio. Once all control |

information relative to the picture has been defined, both the digitized picture and
its presentation control file are written to a portable storage medium, such as a
write once optical disc.

10 | Subsequently, when the disc is inserted into a playback device for
driving an output display such as a color TV monitor, the playback device
decodes the presentation control file information in the course of reading out the
digitized picture, and uses the presentation control file to control the playback
device in such a way as to display the picture in an uﬁright orientation and at the

15  correct aspect ratio for the display. A border generator fills in non-accessed pixel .

' addresses to complete the picture on the display. In addition to responding to
presentatioﬁ control file orientation and aspect ratio codes, the playback
apparatus may respond to usergenerated control signals for defining the limits of
an auxiliary border to be injected onto the displayed picture, so that cropping of

20 selected portions of a picture may be controlled by the user.

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

25 | Figure 2 shows a suitable format for recording picture
information on a record carrier; -
| Figure 3 illustrates a suitable method for digitizing the picture
information;

_ Figure 4 illustrates a suitable rwduzf' codmg to be used for in

30 dxgmzmg picture information;

Figure 5 illustrates a suitable amngemem of the colors ;'

information of a picture for a series of digitized pictures of i mcreasmg '
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Figure 9 shows a suitable format for storing picture parameter
data in a non-volatile memory;

Figure 10 shows a mosaic picture composed' of sixteen low-
resolutxon pictures;

Figure 11 shows in greater detail an embodiment of the
simplified picture retrieval and reproduction system;

Figure 12 shows in greater detail an embodiment of the picture
storage system;

Figure 13 shows a r'ecording unit for use in the picture storage
system; '

Figure 14 diagrammatically illustrates the CD-ROM XA format;

Figure 15 shows a suitable organisation of the record carrier if
the picture information has been recorded in accordance with a CD-I format;

Figure 16 shows an example of a picture processing unit;

Figures 17 and 18 illustrate picture processing functions to be
performed by the picture processing unit;

Figure 19 shows an empodiment of a read device;

Figure 20 diagrammatically illustrates the use of a sample rate
converter in a simplified picture processing unit; and )

Figure 21 diagrammatically illustrates':;hotographic color film
processing syétem in which the present invention may be employed;

Figure 22 diagrammatically illustr#tés a portion of a film strip
that contains a plurality of successive picture frames on each of which a picture
ofanarrowhasbeenrecorded : g

Fxgure 23 shows the format of a header ﬁle, F
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_ Figure 25 illustrates the overlay of a rectangular perimeter frame -
sized to an NTSC TV monitor on a pixel array represented by the contents of the
picture memory of Figure 24 for a horizontal normal picture;

Figure 26 illustrates a rotated rectangular perimeter frame
ovérlay associated with a decimated sub-array portion of data entries of the
picture memory of Figure 24 on an NTSC pixel matrix, where the contents of
10 the picture correspond to a 90° rotated picture that has been slightly

demagnified;

Figure 27 illustrates the manner in which entire horizontal
dimension of a stored 512X768 picture may be displayed on a 484X640 pixel
matrix by performing a five-sixths decimation of column and row addresses of a

'1 5 normal or inverted horizontal picture;

Figure 28 illustrates the manner in which address decimation may
be employed to display the entire horizontal dimension of a panoramic picture
having a 3:1 aspect ratio; and

Figure 29 shows a displayed picture having a user-generated

20 auxiliary border,

Figure la shows a picture storage sysuém 12 in which the
invention can be used. The picture storage system 12 comprises a picture
scanning unit 1 for scanning pictures on a photographic picture capture medium

25 3 for example a 35 mm fiim strip. The picture scanning device 1 further
comﬁrises a picture digitizing unit for digitizing the picture information obtained
upon scanning. The digitizing picture information is recorded on a data base
medium, e.g. a record carner 184 by means of a recordiflg unit 5 under control
of a control unit 4. Prior to recording the control unit«4 can apply an optional

30 picture processing, for example to enhance, correct or edit the picture
representation defined by the digitized picture information. For this purpose the
control unit may comprise pzcture processing means which are h:own—"iz:: €.
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Figure 1b shows a picture retrieval and reproduction system for
retrieving and displaying representations of digitized pictures stored on the record
carrier 184 by means of the picture storage system 12. The picture retrieval and
10 reproduction system 13 comprises a read unit 6 for locating and reading out
selected digitized pictures under control of a control unit 7. Representations of
digitized picmres thus read can be made visible on a picture reproduction unit.
Such a picture reproduction unit may comprise a display screen 8, which for
example forms part of the control unit 7, or an electronic picture printer 9 for
15 generating a hard copy 15 of a representation of the read-out digitized picture.
The picture retrieval and reproduction system 13 may further comprise an
additional recording device Sa, by means of which the digitized picture
information read by means of the read device 6, after an optional picture
processing operation performed by the control unit 7 for the purpose of _
20 enhancement, correction or editing. The control unit in the picture retrieval and
reproduction system 13 may comprise a computer system, for example a

capt u v ct V? &eﬂﬁiasBaahqua@pt rati os. For exanpl ePCUANLI00I6S
c

"Personal Computer”, or a work station with suitable hardware and application
software. Although such a system is very suitable for the control task to be
performed and the optional picture pmwsmng it has the drawback that it is

25 comparatively expensive.

In general, it is desirable to have such an__e;pensive computer
system for the control unit in conjunction with the electronic picture printer 9 -
because of the complexity of the control and picture processing functions. .
However, if it is merely desired to display selected ;ﬂf tized pictures on a display

30 screen, the computing capacity and storage capacity of a computer system in the
form of a personal computer or work station are high in comparison wi ‘ihe

¥

control functions to be performed. In that case it is preferred to employ' a
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6, the control unit 7 or the picture reproduction units 8 or 9. _

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

This is an advantage, in particular for consumer uses because the

_ consumer then merely has to purchase the retrieval and read device to display the

representations of the pictures. _

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

For recording digitizing picture information it is preferi'ed 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 piﬁfali_ty of control files
BB _have been recorded. These files contain jnter alia read out control data which
is used for controlling the read-out of the digitized picture information and
picture parameter data, for the purpose of performing optional picture processing
operations on the picture information_ read and for the purpose of d:splaggﬂg
Tepresentations of the digitized picture information. It is to be noted tl'gfthe
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ftﬁe picture files Ip and the associated control files BB
it may be desirable in a number of cases to record files with additional
information, for example audio information or text information. Such audio
and/or text information may relate to, for example, digitized picture information
and can then be reproduced or displayed when the representations of the relevant
digitized picture information are displayed. The files with additional information
are referenced ADD and may be recorded, for example, after the coded picture

For every digitized picture stored the picture files contain a
plurality of 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
representat{on of the scanned picture with a resolution corresponding substantially
to a standard NTSC or PAL TV picture. Such a pictﬁre may comprise, for
example, 512 lines of 768 pixels each. The subfile TV/4 represents the scanned
picture with a resolution which in the horizontal and the vertical direction has
been reduced linearly by a factor of 2 relative to the resolution of the picture
represented by the subfile TV. The subfiles 4TV, 16TV, 64TV and 256 TV
define picture representations whose horizontal and vertical resolution has been
increased linearly by a factor of 2, 4, 8 and 16 respectively. Preferably, the
subfiles are arranged in such a way that the resolutions of the representations
defined by the successive digitized pictures increase (lmwly) in steps of 2
During reproduction, when the consecutive subfiles are generally read
successively, it is then simple to first display a representation of a picture of low

 resolution and, subsequently, to replace this repraemaﬁﬁﬂ wholly or partly by

represemanons of the same picture of each time increasing resolution. This has
the advantage that the waiting time before a picture representation appans‘pn the
display screen is minimized. Indeed, on account of the limited amount of
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An area of constant color value will be referred to hereinafter as
10 a color pixel and an area of constant lJuminance 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
15 picture lines and color picture lines can be defined simply by a digitized picture
by assigning to each luminance pixel and color pixel a digital code specifying the
relevant luminance value and color values. These digital codes will be referred
hereinafter as digitized pixels.
Figure 3 by way of illustration shows the structure of a picture of
20 color pixels and luminance pixels. The luminance pixels bear the reference signs
(Yg,}5 --+s YK.1 R.})- The color pixels bear the reference signs (Cp.15 -t
Ck R)- It is to be noted that in Fig. 3, as is éustomary, the dimensions of the
color pixels in the horizontal and the vertical direction is twice as large as the
dimensions of the luminance pixels. This means that the resolution of the color
25 information in the horizontal and the vertical direction is a factor of two lower
than the resolution of the luminance information. _

A suitable picture coding is that in which 7 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
30 values of the colour-difference components U and V respectively. Such a codmg

will be referred to hereinafter as an absolute picture coding. The dxgmzegt
pictures achieved by absolute picture coding will be referred hemnzﬂé"as
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resolution pictures are recorded as absolutely coded pictures. This enables the
picture information to be recovered in a simple manner. This is particularly
advantageous for the simplified picture retrieval and reproduction system 14,
because this enables the price of such a system, which is intended for the
consumer market, to be kept low by the use of simple picture decoding systems.

The use of a picture file with a number of absolutely coded
pictures of different resolutions simplifies the reproduction of representations of
composite pictures, where a representation of 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” ("PIP"). Mdreover, recording a plurality of absolutely coded
pictures defining representations of the same picture with different resolutions
simplifies the reproduction of enlarged representations of details of a digitized
picture. Such a function is also referred to as the TELE-function (or ZOOM-
function). The availability of absolutely coded pictures with. different resolutions
implies that for some of the TELE functions and PIP functions the required
picture information is directly available and need not be derived by means of -
additional picture processing operations to be performed by complex circuits.

In the recording of picture information it is customary to record
the digitized pixels in mwé (or lines) or sometimes in wluﬁns. Recording in
lines is to be preferred because in the customarily used picture display units the
picture information should be presented in the form of lines.

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 picturés a residual coding is very suitable.
In such a residual coding differences between the signél;vglue of the pixels of the
high-resolution picture and the signal value of the corresponding part of the
lower-resolution picture are determined and subseguently encoded.

To illustrate this coding method Flg 4 shows one luminance
pixel Y of a low-resolution picture and four luminance pixels Yl.l'- }_.f_-l'; Yo'

~and Y, 5’ of the corresponding higher-resolution picture in the ca.sé'f t the
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pboth for the luminance and for the color information. As the number of residual
values equal to zero or being very small is large in comparison with the number
of large residual values a substantial data compression can be obtained by
applying an additional coding in which the residual values are non-linearly

quantized and are subsequently subjected to, for example, a Huffman coding. A
digitized picture achieved by the above resndual coding will be referred
hereinafter as residually coded picture.

A residually coded picture can be used as a basis for a new
residual coding for a picture with further increased resolutions. Thus, by
recording one absolutely coded low-resolution picture and a series of residually
coded pictures of increasing resolutions in compressed form it is possible to
record a plurality of digitized pictures defining representations of the same
picture with increasing resolutions. In the picture file IP1 shown in Fig. 2 the
pictures in the subfiles TV/4 and TV are absolutely coded and the pictures in the
subfiles 4Tv, 16TV, 64TV and 256TV are residually coded, with non-linear
quantization and Huffman coding. '

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 residuaily coded color information increases by a factor of four
insmd of by a factor of two as with the luminance information. This means that
a pii:t_ure file containing only residually coded luminance information and no
color information (4TV and 64TV) alternates with a pictufe file containing both
residually' coded luminance information and residually coded color information
(16TV and 256TV), see Fig. 2. Leaving out the colpr information in the subfiles
4TV and 64TV reduces the requxred storage mpaclty and the access time to the
coded picture information in the picture file. However, the absence of thg color
information in the subfiles 4TV and 64TV need not adversely affect ﬁae picture
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the total access time to the required pxcture information it is to be preferred to
record the color information U, V in the subfiles 16TV and 256TV contiguously
to the luminance information Y in the subfiles 4TV and 64TV, as is illustrated
for the file IP* in Fig. 2.

As already stated, it is customafy to record the digitized pixels
line by line.

The stored digitized pictures generally define a number of
pictures with a "horizontal” orientation or landscape format (i.e. for a faxthful

- reproduction the picture should be displayed in an orientation in which the width
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of the picture is larger than the helght of the picture) and a number of pictures
with "vertical® orientation or portrait format (i.e. for a faithful reproduction the
picture should be displayed in an orientation in which the height of the picture is
larger than the width of the picture). -

By way of illustration Figure 1 shows a picture capture medium
3 with some pictures in landscape format (2a, 2b, 2¢ and 2d) and one picture in
portrait format (2¢). On the record carrier all the digitized pictures are recorded
as though they were representations of pictures in landscape format. This is in
order to enable a uniform picture scanning to be used without the necessity to
detect whether the scanned picture is of the landscape or portrait type and to
éhange over the scanning and/or picture processing depending upon the detection
result. However, this means that during reproduction the repmentanons of
portrait format pictures will be displayed with an incorrect onentanon This can
be precluded by providing a possibility to assign a orientation code to the
recorded coded pictures, which code indicates the origfitation of the scanned
picture. This code can be used to determine whether ‘the representanon should be
rotated during reproduction and, if this is the case, whether the represen fon
should be rotated through an angle of 90, 180 or 270 degrees. This om:ntauon
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record these orientation codes in the control file BB or to store these orientation
codes in a non-volatile memory arranged in the read unit or connected to this
unit.

5 During reproduction it is then possible to determine on the basis
of the orientation code whether the representation to be displayed should be
rotated and, if this is the case, a rotation through the desired angie can be
performed prior to reproduction. A drawback of including the orientation codes
in the picture files IP is that these rotation codes have to be determined already

j0  during scanning of the pictures. In practice this means that an operator of the
picture storage systém should determine for each scanned picture whether the
stored picture is to 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 -scanniﬁg

15 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. o
If the orientation codes are already available during recording of
the digitized picture information it will be advantageous to record these codes on
20 the record carrier. In the case of the file organisation shown in Fig. 2 a suitable
; position for recording the rotation codes is the subfile FPS of the control file BB.
For reasons of user convenience it is desirable to specify, apart from the required

 rotation, wether instead of a representation of stored coded pictures a

representation which is slightly shifted (to the left, right, top or bottom) should
25 be displayed. This is certainly desirable if the display area within which the
representation is to be displayed in a display unit is smaller than the dimensions
of the representations, because it is possible that an important detail of the
picture falls outside the display area. The desired shift can be specified by
assigning a translation code to every digitized pictures#h Figure 6 a suitable
30 transiation coding for a picture 90 is defined by means of the coordinates xp and
-~ ¥P of a vertex 91 of the picture 91 to be displayed after translation, By melins of

a translation code and a magnification code it is possible to specify the?
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parameter data in the subfile FPS of the control file BB, such as for example
parameters specifying-a color or luminance adaptation and other picture
processing operations to be applied before a representation of the coded picture is

 displayed. Moreover, it is advantageous to store the desired sequence in which

the pictures must be reproduced in the subfile FPS within the control file BB.
A collection of picture parameter data defining the preferred
sequence as well as all the desired picture parameter data for all the coded
pictures on a record carrier will be referred t0 hereinafter as a set of picture
parameter data. It may be advantageous to record more than one set of picture
parameters data 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 picture parameter data. It is to be noted that when a record
carrier of the write-once type is used the sets of picture parameter data can be
recorded on the record carrier only if they are available during recording. This
requires human intervention during recording. During reading of the record
carrier a set of picture parameter data is selected and the representations of the
coded pictures can be displayed in conformity with the selected set of picture
parameter data. Figure 10 is a block diagram of an embodiment of a picture
retrieval and display system by means of which representations of coded pictures
can be displayed in conformity with a selected set of picture parameter data. In
this diagram the reference numeral 100 refers to a read unit for reading the
record carrier. For the purpose of applying the inforrr'l:t;on 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 theunit 101 selects the file FPS
containing the set(s) of picture parameter data and stores this (these) set(s) in a
control memory 102. By means of a data entry unit 103, for examplg;ﬁ remote
control device, a user can select a set from the control memory 10‘? :md can
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It may occur that after some time the picture parameter data
stored on the record carrier are no longer ehtirely in compliance with the user’s
wishes or that no or incorrect plcture parameter data have been recorded on the
record carrier. This is problematic in particular if the record carrier is of a type

5

10 which cannot be overwritten, because the recorded picture parameter data then
cannot be adapted. This problem can be mitigated by providing the retrieval and
display system in Fig. 7 with a digital data base medium, e.g. a non-volatile
memory 105 in which together with a record carrier identification code a new set
of picture parameter data or information about the desired changes of the picture

15 parameter data relative to the set of picture parameter data 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
picture parameter data in a most compact form, for which reason it is preferred

20 to record the information about the changes of the picture parameter data.
' Fig. 8 shows by way of example a suitable format 110 of the

'picture parameter data included in the file FPS on the record carrier. The format

110 comprises a section DID in which the unique record carrier identification

code is stored. Such a code may comprise a large random number generated by
25 means of a random-number generator and recorded on the record carrier. The
code may comprise a time code indicating the time in years, months, days,
hours, minutes, seconds and fractions of seconds. Altemanvely, the record
carrier identification code may comprise a combination of a time code and a
5 random number. In the format 110 the section DID is:followed by sections
30 FPS1, FPS2, ..., FPSn in which a number of different sets of pncture parameter
data are stored Each of the preferential reproduction setting sections FPS l«“
FPSn contains a portion SEL in which a set identification number for eﬁbh of the
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picture rgproduchdriietédidhe indicating preferential processing operations to be performed
before the representation of the relevant picture are displayed. .

Fig. 9 shows by way of example a suitabie format 120 in which
the information about the desired adaptations of the set of picture parameter data
can be stored in the non-volatile memory 105. The format 120 comprises a

10 section 121 specifying combinations of record carrier identifications and set
identification numbers for which information about picture parameter data has
been stored. To each of these combinations a pointer is assigned, which pointer
is included in the section DID-POINT and specifies the address of the sections
DFPS], ..., DFPSn in the non-volatile memory 105.

15 Every section DFPS comprises a portion LSEQ with a code
indicating the space (for éxample 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

20 for every picture with modified preferential processing operations. ROT indicates

the section with the orientation 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 to select the accuracy with which the picture processing information is

25 to be stored. Thus, it is possible, for example, to define three different lengths
indicating three different accuracies. LTELE and LPAN are followed by the
portions NTELE and NPAN. If the information about the picture magnification
and picture translation need not be changed this is indicated by the length zero in
LTELE and LPAN. By storing only the preferentist 'procéssing operations for

30 pictures with modified preferential processing operations the space required for
the storage of the new picture parameter data is reduced considéfabl)’!*ﬁpan
from the reduction of the required storage space by said recording’%’rt‘?the
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EEPROM or NVRAM, can be employed for the storage of picture parameter

~data in the retrieval and display system shown in Fig. 7.

This has the advantage that a user can display the picture
information on a record carrier in accordance with the same picture parameter
data on different picture retrieval and display systems to which a changeable
memory 106 can be connected. When one of the two or both memories 105 and
106 are used for the storage of picture parameter data it is desirable that a
selection is made from the different sets of picture parameter data defined by the
sets of picture parameter data on the record carrier and by the modifications of
the picture parameter data stored in the memories 105 and 106. For this purpose
the unit 101 should comprise selection means. These selection means may be of a
type which are operated by the user to make a choice from the various sets of

- picture parameter data defined for one specific record carrier and selection

number by the picture parameter data 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 picture parameter data recorded on the
record carrier, determine the sets of picture parameter data available for the
relevant record carriers and store them, for example, in the memory 102.
Subsequently, one of the available sets of picture paxametér;data in the memory
102 is selected in accordance with a predetermined selection criterion.

 Preferably, the selection criterion is such that the high#st priority is assigned to

the picture parameter data information in the changé.blé memory 106, medium

priority to the picture parameter data information in the non-volatile 'mgrr}_e‘l:'y.

and the lowest priority to the picture parameter data on the record cardiér. If the
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pr ocessi r'ag unit which converts the digitized ict f 8d by the read unit
into a p| cture signal ow reference Is made the file OV in Fig. 2, which for

all the picture files IP1, ..., IPn comprises a subfile TV/16 containing an
5 . absolutely coded low-resolution picture. Recording a file OV has the advantage
that an overview of the digitized picture information recorded on the record
carrier can be obtained with a minimal access time. This is possible, for
example, by successively by displaying the digitized pictures in the subfile TV/16
as representations which wholly or partly fill the display screen, preferably in the
10 sequence defined by the selected set of picture parameter data. However, it is
also possible to compose a representation in the form of a so-called mosaic
picture from the subfiles, in which mosaic picture a large number of
representations of the coded low-resolution pictures contained in the subfiles
TV/16 are arranged in the form of a matrix, preferably in an order dictated by
15 the selected set of picture parameter data. 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 plctures
Fig. 11 shows an embodiment of the picture retrieval and display
system of Fig. lc in more detail. In the present system the picture retrieval and
20 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
25 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 contrcﬁled 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 IIDB.
30 Fig. 13 shows an embodiment of the picture storage system 12 in
greater detml The scanning unit l in Fig. 17 comprises a scanning element 170
for scanning the photographic picture capture medium 3 and for con%ertmg the
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the lower-resolunon pictures) and residually coded signals (for the higher-
resolution pictures) in accordance with the coding schemes described
10 h_ereinbefore. The scanning element 170, the matrix circuit 171 and the coding
| circuit 172 are controlled by means of a customary control circuit 174 on the
basis of control commands applied to the control circuit 174 by the control unit 4
via an interface circuit 175. The absolutely and residually coded picture
information generated by the coding circuit 172 is applied to the control unit 4
15 via the interface circuit 175. The control unit 4 may comprise a computer system
comprising a display unit 176, a computing and storage unit 177 and a data entry
unit 178, for example a keyboard, for data input by the user. In a customary
" manner the display unit 176 and the data entry unit 178 are coupled to the
computing and storage unit 177. The computing and storage unit 177 is further
20 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

25 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 conﬂ'é‘ﬁed bya control circuit

185 on the basis of the control commands received from the control unit 4 and, if
applicable, address information indicating the posmqp, -of the write head 183

30 relauve to the record carrier 184. .

The storage and control unit 177 is loaded with sunable software

to arrange the residually coded digitized picture information supphed.‘ﬁy the
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The compuﬁng and stofage unit 177 may further have picture

10 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 computing and storage unit

15 lﬂareappiiedmtherecording 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
Applications no. 88203019.0 (PHQ 88.001), 90201309.3 (PHQ 89.016),

20 8900092.8 (PHN 12.398), 8802233.8 (PHN 12.299), 8901206.3 (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. 8902358
(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

25 réeording 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-ROMmr CD-ROM XA system.

30 By way of illustration this format is shown broadly in F:g 14. In
accordance with this format the data is arranged in blocks BLCK of a length
corresponding to the length of a subcode frame in the CD signal. Eél block
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5 section SUBHEAD containing inter alia a file number and a channel number. In
addition, each biock 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 error corrections. The recording unit 5 shown in Fig. 13 further comprises a
10 CIRC coding circuit 187 for interleaving the information and for adding parity
codes for the purpose of error detection and error correction (hereinafter also
referred to as error correction codes). The CIRC encoding circuit 187 performs
the above-mentioned operations upon the formated information supplied by the
formatting circuit 186. After these operations have been performed the
15 information is applied to an EFM modulator 188, in which the informaﬁon is
given a form which lends itself 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. '
20 Fig. 15 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
25 (also referred to lead-in track), as customary in the recording of CD signals, and
is terminated with a customary lead-out section LO (also 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 _aecordance with the CD-I
30  standard. These sections are the "Disk Label & Directory”, referenced DL, and
- the so-ealled application programs, referenced AF. This enables the reconded
picture information to be displayed by means of a standard CD-I systeﬁ
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(linearly) in st ?Bﬁh&f re%-reval of the required information by the microcomputer. Further
recording in the pregap has to advantage that the format meets the CD-I format
requirements. If the section IT is not large enough to accommodate all the

10 ‘control data a part of the control data can be recorded in a section ITC after the
file OV. In that case it is preferred to include a pointer in the section IT to

specify the starting address of ITC.
Fig. 16 shows the picture processing unit 141 in greater detail.
The picture processing unit 141 comprises a first detection circuit 250 for
15  detecting synchronization codes LD and picture line numbers LN indicating the
beginning of each residually coded picture line. A second detection circuit 251
serves for detecting the beginning of each subfile in each picture file with a
residually coded picture to indicate the beéinning of the section IIDB containing
the addresses of a number of digitizing picture lines. It is to be noted that the
20 . detection circuits 250 and 251 are needed only for processing the residually
coded pictures and not for processing absolutely coded pictures. For the purpose
of these detections inputs of the first and the second detection circuit 250 and 251
are connected to the signal path 142, A decoding circuit 252 for decoding the
! residually coded picture information and a control circuit 253 for controlling the
b 25 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 information. Data outputs of the picture memory 255 are connected to the
inputs of the decoding circuit 252 and to the mputs of the mulnplex circuit 254.
30 The control circuit 253 comprises an address generator 256 for address_xgg the
memory locations in the picture memory 255. The picture processu}gxf‘mt 141
further comprises a second address generator 257 for addressing the memory



successi vel hen di splay a representation of a

pi eture of | ow resolution tly, to replace this representation
whol Iy or partly by repre he same picture of each tine
increasing resolution. This has the advantage that the waiting tinme before
a picture representation appears on the display screen is mnimzed.

I ndeed, on accoloehtisHs ih¥Rdér i3 dufslit IR Eotiteritof the picture memory to a signal
10 information needed for thi S, the read-out tine of a d 'tléhe vlcture
defining a converter 258. The signal converter 258 is of a customary typé which converts
the picture information read from the picture memory 255 into a form sultable
for application to the picture display unit 10. The decoding circuit 252 méy
5 comprise, for example, a 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
10 picture memory 255. The result of the adding operation performed by the adder
circuit 259 is applied to the multiplex circuit 254. The control circuit 253 is
coupled to the control unit 140 via a control signal path 260. The control circuit

253 may comprise, for example, a programmable control and computing unit.
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Such a control and computing unit may comprise, for éxample, a dedicated
15  hardware unit or a microprocessor system loaded with suitable control software,
by means of which on the basis of control commands received via the control
signal path'260 the address generator 256 and the mulﬁplex circuit 254 are
controlled in such a way that a selected portion of the picture.ihfonnation applied
via the signal path 142 is loaded into the picture memory. The information thus
20 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. 17 the reference numerals 261, 262, 263 denote picture
representations of the same picture but with different resolutions. The
25 representation 261 comprises 256 picture lines of 384 pixels each. The
representation 262 comprises 512 picture lines of 768 pxx;_ls each and the
representation 263 comprises 1024 picture lines of 1536 pixels each. The
digitized pictures corresponding to the representations 261, 262 and 263 are
included in consecutive subfiles TV/4, TV and 4TY?6?f‘a picturé file IP. The
30 capacity of the picture memory 255 shown in Fig. 171 is 512 rows of at least 768
memory locations (also called memory elements). If a represemanon enld
represent the entire coded picture that subfile is selected from the picture file IP,
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referred
' by the control circuit 253 in response to a signal supplied by a block
synchronization detector 262a upon detection of the beginning of each block

BLCK.
10 : In the case that a representation of an absolutely coded picture is
fi to be reproduced, upon detection of the beginning of the subfile to be selected,
4 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

15 addressed in synchronism with the recéption of the successive pixel information,
in such a way that the information for the picture lines 11, ..., 1512 is stored in
the respective rows rl, ..., 1512 of the memory 255. The picture information
thus loaded imd the memory 255 is read out and is converted into a form suitable
for the display unit 10 by means of the signal converter 258. The read-out

20 sequence is determined by the sequence in which the address generator 257
generates the successive addresses. During normal reproduction this sequence is

’ such that the memory is read in a row-by-row fashion, starting with the row rl
T and starting with column c1 within a row. This is possible both in accordance

with the interlaced-scan principle and the progressive-scan principle. In the case

25 of read-out according to the interiaced-scan principle all the odd rows of the
picture memory 255 are read first and subsequently allﬁes.even rows of the
picture memory 255 are read. In the case of read-out in accordance with the
progressive-scan principle all the rows are read ;Q,;equenee
A very attractive alternative for the method of swmtg ‘the picture mformauon in

30 the picture memory 255 is that in which the picture memory 255 is ﬁx,st filled
with picture information from a picture file defining a lower-resolﬁlon 7 ’
representation of a picture and subsequeatly the content of the memory is -
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defined by a read-out pixel, and by deriving the other pixels of the 2x2 matrix
from adjacent pixels by means of known interpolation techniques. This method is
known as the "spatial interpolation” method. After detection of the next subfile
10 (in the present case TV) the content of the picture memory is each time
overwritten with the picture information of this subfile in the methods described
~ above. The amount of information in the subfile TV/4 is only a quarter of that in
the subfile TV. This results in a substantial reduction of the time after which a
first provisional picture is displayed on the display unit. After read-out of the
15 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 orie another directly no time is lost in
searching for the subfile TV after read-out of the subfile TV/4. -
In the case that a picture is to be rotated the address generator
20 256 is set to a state in which the sequence of addressing the memory locations is
adapted in accordance with the desired rotation angle. Figs. 18b, 18¢c and 18d
illustrate how the picture information is stored in the memory for a rotation
through an angle of 270, 180 and 90 degrees respectively. For the sake of clarity
these Figures only show the positions of the information of the first two picture

25 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
desired, the same picture (PIP function), this can be achieved simply by filling
the desired location of the picture memory 255 thﬁﬂé low-resolution picture of |
30 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 infonnati_gig-;fa;
memory locations is addressed in which the small picture is to pe stored. To
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W th a nunber of ghsol WeSlidmfPpfodessing 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 availabie in the picture file IP, so

5 that additional processing is not necessary. o
When.an enlarged representation of a part of the absolutely
digitized 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

absol U¥| y coded gyresrms@[zé%fﬁafs%?én eplh egresent ations of a nunb&CTSNLPL D168
resol utti on p| are rgﬂm ,ﬁﬁ tely coded pictures. This enables

10 2x2 memory locations, so that a magnified full-scan representation of low
resolution is displayed on the display unit. Instead of repeating each pixel 2x2
times in the memory the memory may be filled in accordance with the spatial-
interpolation principle mentioned in the foregoing.

In order to magnify the residually coded pictures the above step

15 is performed first. Subsequently, the part represented by the frame 266 is
selected in the subfile 4TV. The part in the frame 266 corresponds to the part
within the frame 265 in the representation 262. The control circuit 253 sets the
multiplex circuit 254 to a state in which the output of the residual decoding
circuit 252 is connected to the data inputs of the memory 255. The address

20 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 digitized 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

25 the residual value, after which the information thus adapted is loaded into the
addressed memory location. The part of the picture mformanon recorded on the
record carrier corresponding to the frame 266 is prefetably 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 aeﬂgnal from the detector 250.

30 Subsequently, the address of that digitized picture line is selected from thxs
information which is situated shortly before the first digitized pxcmre
corresponding to the picture line in the frame 266. After this, the © '

e
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i nformation should, be BresaRtethgethet Wth' e HinksyhdniGifization codes LD have been
inserted at the beginning of each digitized picture line. The control circuit reads

10 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 rapid access to the desired information to be obtained. The detection of
the read-out of the desired residually digitized picture lines is simplified by the
presence of the line synchronization codes and line numbers in the subfile 4TV.

15 Fig. 19 shows an embodiment of the read unit 6 by means of
wluch it is possible to read out the coded picture information recorded on the
record carrier by means of the recording unit shown in Fig. 13. The shown read
unit 6 comprises a customary read head 280 which reads the information patterns
on the record carrier 184 by scanning the track 20 and converts the resulting

20 information into conupondmg sxgnals The read unit further comprises a
customary positioning unit 284 for moving the read head 280 in a direction
transverse to the tracks to a portion of the track 20 specified by a selected
address. The movement of the read head 283 is controlled by a control unit 285.
The signals converted by the read head 280 are decoded by an EFM decoding

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

30 information which has been restored and corrected by the CIRC decodmg circuit
282 is applied to a deformatting circuit 283 which removes the addmomﬂ'
mformanon added by the formamng circuit 186 prior to recording. ﬁi EFM

C—
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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 comparatively complex and therefore comparatively
expensive, is not necessary. This is because the effects of erroneously read codes
10 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
processing unit 141 shown in Fig. 16, by programming the control circuit 253 so
15 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
adjacen't pixel is read and, at the same time, the multiplex circuit 254 is set to a
state in which the data outputs of the picture memory 255 are connected to the
data inputs. Subsequently, the address generator is reset to its previous state and
20 instead of the incorrectly read coded pixel the information read from the picture
~memory 255 is stored at the addressed memory location.

In the case that a residually coded picture is read the value in the
memory 255 is not adapted upon detection of an incorrectly read residual value
but remains unchanged. This can be achieved, for example, by causing the

25 ' control circuit to generate a signal which inhibits writing into the memory 255
when the erroneous residual value is applied. &

The capacity of the picture memory 255 is large, so that the cost
price of such a memory is comparatively high. Th%)nemory capacity may be
reduced by arranging between the multiplexer 254 andthe picture memory 255 a

30 sampie rate converter 290 of a customary type, which reduces the number of
pixels per line from 786 to 512. -,.::.fb < fl

With reference to Fig. 21-27 now further embodiments of the
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In accordance with the digital picture processing system of Flgure
21, pho:ographlc pictures, such as a set of twenty-four or thirty-six 36 mm x 24

5

mm picture frames of a 35 mm film strip 410, are scanned by a high resolution
opto-electronic film scanner 412, such as a commercially available Eikonix
Model 1435 scanner. High resolution scanner 12 outputs digitally encoded data
10 (e.g. 2 3072 x 2048 pixel matrix) representative of the interval electronic
scanning of a high resolution picture Sensing array onto which a respective
photographic picture frame of film strip 10 is projected. This digitally encoded
data (digitized picfure) is coupled in the form of a pixel array-representative bit
map to an attendant picture processing workstation 414 which contains a frame
15 store and picture processing applicaﬁon' software through which the digitized
' picture may be processed (e.g. enlarged, cropped, subjected to a scene balance
correction, etc.) to achieve a desired picture appearance. Once a picture file has
been prepared, it is stored on a transportable data base medium, such as a write-
once optical compact disc, using eompact disc recorder 416. The disc may then
20 be inserted into a compact disc player 420 and, via the operation of selector '
switches of a cabinet-resident control panel or (I) remote control unit 600, a
selected picture file is accessed for display on the user’s television set 422. The
CD player may also drive a high resolution thermal printer 424 for obtaining a
hard copy of a selected picture. |
25 B In accordance with the picture processing.system as described
%+ hereinbefore each digitized high resolution picture is stored as a respective
picture file containing a low, (or base) resolution absolute ’coded pictures, and a
plurality of higher resolution residual coded ptctu;eﬁ: associated with respectively
increasing degrees of picture resolutmn. By iteratively comining the hxgher
30 ° resolution residual digitized pictures data with the low resolution absgiute
digitized pictures successively increased resolution pictures may be recovered

‘P
from the base resolution picture. -
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resolution sub-array of picture values (e.g. on the order of 128 x 192 pixels) for

display on a scgmen't of the system operator’s workstation for the purpose of

10 identifying picture orientation and specifying aspect ratio. Preferably, a header
file is associated with each picture file for the purpose of specifying how the
picture was captured on film and has been correspondingly digitized and stored
on disc. The information in the header file is used by the playback device to
ensure that the picture will have an upright orientation and the correct aspect

15 ratio for the reproduction device. In addition, a master header file is recorded
which includes a unique ID number for each disc recorded by CD recorder 416
in figure 21 in order to uniquely identify each disc.

When a film strip is originally scanned in the photoproeessmg
minilab, each picture is digitized as though it were horizontally oriented,

20 irrespective of its "actual orientation on the film. The digitized picture is stored
in the workstation’s frame store, as is, and a lower resolution representation of
the digitized picture is displayed on the display monitor of workstation 14, so
that the picture may be viewed by the operator. As each picture is digitized and
stored on the disc, the photofinishing minilab operator, using a workstation put

25 device, enters picture parameter data in the form a set of "presentation” control
codes that are incorporated within the header file assoc;_;ted with a respective
picture file to indicate how the picture has been stored, so that, when
subsequently accessed by a reproduction device, the picture will be played back
in an upright orientation at the correct aspect ratié” '

30 . : Figure 22 diagrammatically illustrates the signal processmg
architecture of a picture retrieval mechanism that has been modifies
accordance with the present invention to incorporate an auxiliary removable
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playef which accesses digital picture files that have been stored on disc and

supplies video signals to a user’s color television monitor. The contents of the
picture file read from an optical compact disc 440 are coupled to a deformatter
442, wherein the file is deformated into a digitized picture and its associated
peader field, under the control of a resident microcontroller 444. The digitized
picture is stored in a picture memory 450, while the contents of the header field
are coupled to 2 memory access control circuit 452, which controls how the

digitized picture data is transferred from the disc into picture memory 450 and

W

' . how the contents of the frame store are read out to associated circuitry 454 for
driving a color television display 456. Depending upon the size of picture
memory 450, the architecture of the memory access control circuitry may
incorporate decimation/interpolation operators to adjust the aspect ratio and size

;5 of the picture eventually supplied by the frame store t0 the television display. In

accordance with the improvement provided by the present invention, the
 user/viewer is able to supply and store customizing picture parameter data
idependently of preprogrammed picture parameter data on the disc, so that
microcontroller 444 will control the presentation of picture data to the display
20 device in accordance with such user-preference inputs. For this purpose,
microoontroller_444 is coupled with an interface 458 through which it may write
to and read a removably engageable auxiliary digital data base medium, such a
memory module 460 e.g. in the form of an eleétxially erasable programmablie
read only memory (EEPROM). The form module 460 takes may be any of a
25 variety of currently available EEPROM modules, such as a "smart card”* or a
magnetic ROM cartridge used in commercial video games and laptop computers.
For an illustration of the use and manner of interfacing an EEPROM device, per
| se, as an auxiliary memory module for augmenting the internal storage
capacibility of a playback device, attention may be dizected to the-US Patent to
30 Hayes et al, No. 4,855,842, which describes the interfacing of snch a module for
a programmed video teaching system and how such an auxiliary memo miodule
can be used to permit access by one or more specific users (students)-ahd keep
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way of 2 conventional, hand-held remote control (IR) unit 600. Removabie
memory module 460 may then be extracted from interface 458 in the playback
device and reinserted into that device during a subsequent playback operation or
inserted, along with its associated disc, in another playback device for controlling
another reproduction unit. -

In order to facilitate an understanding of the picture customizing
and auxiliary storage mechanism of the present invention, the following
discussion will explain both the operation and the data structure used to assembie
respective pictures and associated parameter fields that are defined in the course
of customizing one or a plurality of pictures.

When an optical compact disc onto which digitized picture files
have been recorded is inserted into playback device 420 in figure 21, the
presentation of picture on NTSC display 422 can be controlied by the user via IR
remote control unit 600, which is shown in greater detail in figure 27. Individual
pictures can be viewed by entering the picture number using buttons 604 and
then pressing the play button 606, or by pressing either the track forward or
track backwards arrows 608 to move on to the next or back to the previous
picture on the disc. As the picture data is read from the disc 640, the

‘preprogrammed picture panmeter data is used to control the memory access

control circuit 452, so that the correctly oriented pictyre is read from picture
memory 450. However, should the orientation code in the preprogrammed
picture parameter data be in error, due for example to an operator erroneously
programming the presentation control data for«'—ﬁ% parncular picture in the course
of recording the picture onto the disc via CD recorder 416 (figure 21), then the
user may re-orient the picture via rotate buttons 620. ..:.—_;-i!.-: ¢ __-.?
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the supply of control codes for increasing or decreasing the contrast of the
picture, respectively, or the left/right arrows 618, which increase or decrease the
prightness of the picture, respectively, by properly instructing the color and tone
modification circuit 453 to alter the brightness or contrast of the digitized picture
as desired, via digital lookup tables.

The user may aiso alter the color of the displayed picture. For
this purpose, the user may depress color button 624, followed by either the
up/down arrows 616, which ause the generation of control codes to increase or
decrease the color saturation of the picture, respectively. Similarly, the user may
depress the left/right arrows 618, which alter the color balnce of the picture,
respectively, by instructing the color and tone modification circuit 453 to alter
the saturatibn or color balance of the digitized picture by means of a digital 3 x 3
color correction matrix circuit (not 'shown).

The user may also create a colored border in the picture via color
border generator and text generator 455, by first pressing the border button 626
followed by the arrow keys 616 and 618 which allow the border to be properly:
positioned. The color of the border can be changed by pressing the color button
624 and the border button 626 simultaneously, and then pressing keys 616 to

alter the color saturation, or keys 618 to alter the color hue.

Generation and positioning of the colored border may be
accomplished by means of the border generator circuitry ?éi.isflosed in co-pending
U.S. patent application Serial No. 405,816, filed Sept. 11, 1989, entitled "A
digital circuit for creating area dependent special effects” " by KA. Panilsk, etal
and the disclosure of which is herein mcorpomted""

Finally, via a color and tone modlﬁcanon circuit of the type

described in the above-referenced Parulski et al *816 application for_ge ‘_e;atmg
"posterized” pictures, the user may aiso create special effects, by ﬁrst depressmg

. On fihlesheadnﬁﬂeeﬁﬁé lécee all the digitized pi CPOTANLII/00168
W s of pictures in | andscape
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»negaﬂ"e pictures, until the user selects a pleasing effect for the current picture.
The €25 with which the user may access the above-described features may be
eacilitated by Judnclous use of on-screen menu overlays supplied by text generator
955. Once pxcture has been "customized” in the manner described above, it is
verydemble for the user to be able to dispiay the picture in the future in
exactly the same fashion, instead of having to repeat the customization procedure
each time the picture is to be replayed. Thus, it is advantageous to be able to
store the data describing the parameters which indicate how the picture has been
altered, so that it can be recalled and used subsequently, when the user wishes to
display the same picture. Because the system of figure 21 uses a write-once
optical disc, and becuase CD player 620 cannot record information onto the
optical disc, it is not possible to store this data onto the compact disc 640 of
figure 22. , :
Thus, some other method of storing the data _is required. While a
control data memory may be permanently housed within the CD player, it is
pieférable that the storage device, such as EEPROM module 460 in figure 22, be
removable and insertabie into one or more other playback units. '

In accordance with the present invention, once the user has
customized picture in the manner described previously, the store button 630 is
depressed, which causes the parameters which define the manner in which the
picture has been altered to be temporily stored in a scratchpad RAM 445. The
user may then proceed display, and optionally alter, any or all of the pictures on
the ciisc, depressing the store button 630 once a preferred picture display is
obtained. After all viewing, altering, and storing of p1cturs on the disc has been
completed ‘the eject button 640 is pressed, which causes the dlsc to be ejected
from the CD player, and also causes data stored in gatchpad RAM 445 to be
written into EEPROM memory 460. As a result, the next time the same disc is

~ inserted into any player containing the EEPROM module 460 used dunng the
programmmg session just described, the customized control data can: Btrad out
from EEPROm module 460 into the scratchpad 445, in order to d1splay the
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display unit is sgpblafily fi6fd!ii Scrtdipas RAM 445 and then written to removable
EEPROM module 660 when the disc is ejected, as described above.

Figure 23 illustrates the organization of the data stored in
EEPROM module 660 for the storage of parameters which control picture

customization as described above. For purposes of providing an illustrative

example, the memory organization of figure 23 assumes that EEPROM module

460 is a 64K byte memory, which corresponds to a 16 bit address space. The
64K memory is divided into four separate sections, a pointer table section 520, 2

15 video display control data section 540, an optional reprint request data section
560, and an optional album disc data section 580. The lowest addresses are used
to store a pointer table 520 which stores a multiplicity of pointer entries of three
different types: disc identification (ID) pointer entries, such as disc #1 pointer
entry 502 and disc #n pointer entry 560, print request pointer entries, such as

20 print request pointer entry 510, and album disc request pointer entries, such as
album disc request pointer 514. |

The disc ID pointer entries, such as disc #1 pointer entry 502,
are 6 bytes in length and include 2 values, a 4 byte disc ID number, such as disc
#1 ID 503, followed by a 2 byte address value, such as disc #1 address 504.

25 Address 504 is the address within EEPROM address space S00 at which the data
for the disc having an ID number matching the value 'sidred i in location 503 is
stored. In other words, the address 504 “points” (as depxcted by line 504) to the
EEPROM memory location at which the picture parameter data for pictures with
disc #1 ID 503 are stored. Similarly, address 56§ ’at which the data for the disc

30 #N having an ID number matching the value stored in location 507 is :tored. The
pointer table 520 contains disc ID pointer entries for all discs whlpjl“have been
previously inserted into playback device 420 and programmed in a manher to be
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(figure 2) and the ID number is routed by deformatter 442 to microcontroller
444. Microcontroller 444 then searches the pointer table 520 to determine if any

ent atlgﬁﬁ is p055| bl e that an inportant mEY/aL9140168
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of the disc IDs, for example the IDs stored in location 503 or 507, match the ID
number of the disc 540. If there is a match, for example with the ID value stored
in location 507 of EEPROM address spaced 500, the corresponding picture
parameter data (video control data) in this exampled disc #N data file 518, is

10 read- from EEPROM module 460 into scratchpad RAM 445 via memory modue

interface 58 and microcontroller 444.
- The data in each of the individual disc data files, for
example disc #N data file 548, is organized in the manner shown in figure 24.
The data file 700 is composed of a number of display records, for example
is display records 720, 760 and 780. Each display record, for example display
record 720, is composed of two parts, a required part 722 including a status byte
730 and a picture number byte 732, and an optional part 724 which depends on
the value of statys byte 730. The picture byte 732 indicates which picture data
record on the disc should be used to create the picture. This allwos the pictures
20 on the disc to be played back in any order, and fuerther allows the same picture
to be displayed more than once, in two or more different altered forms, so that,
for example, different parts of the same picture can be viewed at differing
magnifications.
The two LSBs (bit 0 and bit 1) of the status byte 330 are used to
25 stored the orientation of the picture. The next § bits (bits 2-6) of status byte 730
indicate which, if any, optional features have been used to alter the picture. In
particular, bit 2=1 indicates that the zoom feature was used When bit 2=1,
three one byte parameter values are stored following the picture number byte, the
. first byte 734 indicating the zoom value (magniﬁesﬁ'ﬁ), the second byte 736
.' 30 indicating the relative position of the left edge of the zoomed area in the x
direction relative to the left edge of the original picture, and thethxrdgyte 338
indicating the relative position of the top edge of the zoomed area iff the y

p—"
£



magn ctor W|th which a certain part of the original
BeenReplaced 93 | ndi cates an enl ar
re 90, defined by a translation xp,

ddition to the above data it is also

to be

repres par
and a atlon fac
possi b

il

to include other picture paranet
file BB, such as for exanple para

%

till

ﬁé data in the subf
t

pEE A 1500188

ged

ile FPS of the

ers specifying a color or

bef or 6 fa r apr bqpenidh FORRYS | 56 13h Sl 6 B QgL BRABE°IrTh 165 ol HEnd Y '

advant
r epr od
col | ectji on of etee V:
well ad all thé desired
on a record carrier\MII

pi cture par'ametmérs dat the file FBS, This enables a diff
sequence and omsanolrﬂsegﬁ‘?él ‘S & IYTR Eﬁb’ér‘gﬂ &g pdicated with

plesaRetnot S@ﬁda '-H'@r

plbci kﬁd

erre

@t Q{eezdohﬁfm was! noeasedno altenthetpicird, fand phe threeonerbpe  be
e’ subfile FPS within the control file BB.

reducing mﬁl"‘@ﬂéﬁ%‘ﬂ‘@equence as

R 721 Tngiflethas LEToRRRR Gy A o

paranmeteer data. elmighbzssabiymﬂ#&gmmsem whilebit 30 éndicates thatcthiscfieatnfe

S ce{pt gisgl ay

di fferent pers%‘ﬁﬁ%ginforﬁiﬁ]@#ﬂ S R6¥Valiié bi¥e748. ﬁﬁrﬂél/mdx&té‘tﬁ&ﬁb' ows a

user to make a

porder feature was used and that border color byte 748, border X position 750,

and border Y position 752 are present. Bit 6=1 indicates that the effects feature

10

20

was also used, and that the effects byte 754 will be present.

Note that for display recorder 370, on the other hand, none of
the optional features was used to alter the appearance of the picture, except _
perhaps the orientation feature. Status bits 2-7 all are set to 0, indicating that the
picture number stored in EEPROM address 772 should be displayed with the

15 default settings for zoom, light, color, and border, and without special effects.
For display record 780, only the "lighten" 622 button was used to alter the

. appearance of the picture, so that bit 3=1, and the contrast and brightness
parameters are stored. Record 790, where bit 7=1, indicates that the end of disc
data file 700 has been reached.

The removable EEPROM module 460 shown in figure 26 can
also be programmed to order one or more reprints from a photofinisher equipped
with the thermal printer 424 and CD player 420 (figure 1) which incorporates the
memory module interface 458 of figure 22. The disc or discs containing the
digitized picture, together with EEPROM module 460, are delivered to the

25 photofinisher, who can automatically generate the desired pictures in their
desired form, by reading the reprint request data 560 (figure,23).

" The organization of file 560 is shown in greater detail in figure

235. File 560 contains a number of print recorders, for example 810 and 820,
each of which is composed of four values; a four byte"%sc number 812, a one

30 byte picture number 814, a one byte print size parameter 816, and a one byte

* copies value 818. The user programs the reprint request data file 800 bgidcatmg
a desired picture and pressing the repnnt button 620 of remote control unit 600.
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o automatically determine the size and number of reprints, and the disc data file
used to automatically select any optional features such as zoom, color balance,
effects, etc. stored by the user.

The removable EEPROM module 660 in figure 26 can also -
p,ogrammed to produce one ore more *album"” pncture discs from a photofi. ..er
equipped with the CD recorder 16 and playback device 420 of figure 21, which
incorporates a memory module interface 458 of figure 22. The disc or discs

15 containing the digitized pictures, and the EEPROM module 60 are supplied to the
photofinisher, who may automatically record the desired pictures in the desired
order onto the new album disc, by reading the album disc data 580 in figure 23.
- The organization of file 580 is also shown in greater detail in
figure | 15. File 580 file contains a number of album order records, for example
50 910, 920 and 930, each of which is composed of two values, a four byte disc
number 912, and a one byte picture number 914. The user programs the album
disc data file 800 by locating the desired pictures, one at a time and in the
desired order, and pressing the album button 660 followed by the stored button
630 on remote control unit 200, When the EEPROM module and discs are given
25 to the photofinisher, the album disc data file is used to automatically decide the
order of transferred pictures, and the appropriate disc dat#files are also written
into the master header file of the new album disc, where they may be used to
automatically present the nictures on the album dlsg#smg the desired optional

10

u

features such as zoom, co.ur balance, effects, etc.; ongmlly stored by the user in
30 the disc data files of the EEPROM module. &
| As will be appreciated from the foregoing descnpuorﬁ’ihe lumted
ab:hty of an interval memory in a CD player to store user-generated pxcture
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with the CD piayer’s microcontroller for storing picture parameter data that has
peen (remotely) programmed by the user. The module can be then removed from
the playback device and inserted into that or another playback device for
controlling its operation. The customized picture parameter data may include oné
ore more picture reproduction parameters including contrast, picture
magnification, color balance, saturation, border type and border location. It may
also store information from which a photofinisher may produce hard copy prints

of selected pictures or an entirely new album disc of user selections taken from

multiple discs. When creating a new album disc, the customized picture

parameter data may be recorded from the memory module into the master header

file on the new discs, so that the EEPROM module containing the customized
15  picture parameter data does not need to be replicated.

While we have shown and described an embodiment in
accordance with the present invention, it is to be understood that the same is not
limited théreto but is susceptible to numerous changes and modifications as
known to a person skilled in the art, and we therefore do not wish to be limited

20 to the details shown and described herein but intend to cover all such changes
and modifications as are obvious to one of ordinay skill in the art.

Figure 21 diagrammatically illustrates a photographic color film
processing system in which the present invention may be employed. However it
is to be noted that the application of the invention is not limited to this system,

25 but may be incorporated in any digitized picture processing system.
In accordance with the digital picture processmg system of Figure
- 21, photographic pictures, such as a set of twenty-four or thmy-sxx
| " 36mmX24mm picture frames of a 35mm film strip 410, are scanned by a high
resolution optoelectronic film scanner 412, such as a qgmhercially available
30 - Eikonix Model 1435 scanner. Scanner 412 outputs digitally encoded data (e. g2
3072X2048 pixel matrix) representative of the internal electronic scanmng of‘a
high resolution picture sensing. array onto which a respective photograpb?c
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uni que record capgdmrerﬁle tianbeschi prepared, it is stored on a l:ransponable medium, such as a
write-once optical compact disc, using an optical compact disc recorder 416, for

subsequent playback by a disc player 420, which allows the picture to be
displayed-. for example, on a relatively moderate resolution consumer television
set 422 (e.g. having an NTSC display containing and aﬁay of 485 lines by 640
pixels per line), or printed as 2 ﬁnishéd color print, using a high resolution

10

thermal color printer 424.
As described hereinbefore in this application each high resolution
15 captured picture is stored as a répective picture file containing sub-files with a
low, or base, resolution absolute coded picture bit TV, an absolute coded picture
4TV and a plurality of higher resolution residual coded pictures 16TV, 64TV and
256TV associated with respectively increasing .degrees of picture resolution. By
iteratively combining the higher resolution residual picture file data with the base
20 resolution bit map picture, successively increased resolution plctures may be
recovered from the base resolution absolute coded picture for application to a
reproduction device, such as a color monitor display or hard copy printer.
. The digitized pictures TV, 4TV, 16TV, 64TV and 256TV may
be obtained by scanning a 36mm-by-24mm picture frame of 35mm film strip
25 . 410. The base resolution absolute coded picture may be further subsampled in a
workstation of the photo-finishing minilab system to deri¥ an even lower
resolution absolute code picture TV/4 (e.g. on the order of ‘ '1:'28){ 192 pixels) for
display on a segment of the system operator’s worganon for the purpose of
identifying pxcture orientation and specifying aspect rativ.
30 As pointed out above, the present invention tak&s advamage of
the information storage capability of the compact disc to moorporawi:élthm a
header file associated with each digitized picture, additional presentauon control

FE .
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means o Endo Weorded on the record carrier. The
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hour s, tes, seconds a seconds. Alternatively, the record
carrier ntlflcatlon code may conprise a 4€bnbination of a tine code and a
random n er. In the format 110 the section DID is followed by sections

FZrSarlre t gr gat : aﬁ‘é B (r)era«temstmdcmcmrmtﬂﬁﬁ@ Purposs of spesifying do¥ B ‘E’Fu‘r'is
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nunber fdf  each 0 ‘Jﬂﬁn played back, the picture will have an upright orientation and the
corre‘:‘ aspect ratio for the display device.

Figure 22 diagrammatically illustrates a portion of the film strip
3 410 that contains a plurality of successive picture frames 421...425, on each of
which a picture of an arrow 430 has been recorded. In frame 421 the arrow has
peen recorded with the camera held by the photographer in its normal horizontal
position. In frame 422 the arrow has been recorded with the camera held by the
pho;ographer in its normal vertical position, rotated counter-clockwise 90°

0 relative to its normal horizontal position. In frame 423 the arrow has been
recorded with the camera held by the photographer in its flipped or invened
horizontal vertical position, rotated 180° relative to its normal horizontal
position. In frame 424 the arrow has been recorded with the camera held by the

1S photographer in its flipped vertical position, rotated clockwise 90° reiative to its

normal horizontal position. In frame 425 the arrow has been recorded with the
camera held by the photographer in its normal vertical position.
While not every strip of film will necessarily contain pictures at
each of the orientations shown in Figure 22, a typical film strip can be expected
20 to include both horizontally-shot (whether upright or inverted) and vertically-shot
(either right or left hand rotation) pictures. In accordance with the present
invention, rather than physically rotate either the film strip or the digitizing
scanner, each picture on the film strip is scanned and digitized as though it were
horizontally oriented, irrespective of its actual orientation on the film. The
25 digitized picture is then stored in the workstation’s frame store, as is, and a
lowér resolution version of the digitized picture is then dnsplayed on the display
monitor of workstation 414, so that the picture may be vnewed by the operator. -
Then, as each picture is digitized and stored, the system operator, using a
workstation input device (e.g. a keyboard or mousg)enters a set of 'presentation’
30 control codes that are incorporated within a presentation control ﬁle assocxazed
with each respective picture file. ...
The format of a presentation control file, such as hﬂr‘ﬁle
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processi ng bératlons to be ormed sentation of the
rel evant pfcture méﬂcﬁsw’%(?g pxcture&ra%rle a2 "QCP gcj’hm“g pfture.

exanple a Juitable fo | g&w QRandkPUL2 t i ed
adapt ati on§ of thé@'&%%%%&'ﬁ%‘y\gggﬁggﬁ“‘g ta cah be E{t')oredxgl%gg‘tgﬁgi
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conbi nati ops of recor ier i.dentifigations a id i cation
unber o { o] whi ch e 1A bRRRIEE) 6aR 4350k Aheh ApbipeRd icrifioh S asq
. To each of fthese ¢ uitete@n bedhsérRd byStha opeRiitdn thé b6lrse of firtiarting a
included i p the sdttion DI D- P NT and specifies the address of the sections

DFPSI, ...} DFPSn digitizadepictyre o5 starage-onnthendisc. 1By, the four possibie picture orientations
described above and depicted in Figure 22, M=2 bits are required for the
orientation field 431. The code width of aspect ratio field 433 depends upon the
number of allowable picture aspect ratios; providing a three bit code width will

accommodate up to eight different aspect ratios. It should be observed that the
parameters and field formats given here are mereiy for purposes of illustration
and are not to be considered limitative of the invention. As in any data
processing application what is required is that the actual coding structure and
data format of the header field be capabie of being read and interpreted by the
15 underlying control mechanism in the reproduction device. Rather than describe
the coding details of that mechanism, the description to follow will set forth the
architecture of the storage and retrieval mechanism and the manner in which it

10

processes pictures having a variety of orientations and aspect ratios.
Figure 24 diagrammatically illustrates the signal processing

20 architecture of a picture retrieval mechanism in accordance with the present
invention, which may be incorporated in a commercially available digital data
storage and retrieval device, such as a compact disc player, for sﬁﬁplying video
signals to an associated display device, such as a color television monitor. As
shown in the figure, data read from a disc 440 is coupled over input bus 441 to a

25 deformatter 442, which separates the control data (the header field) from the
(512X768) data. The header data is coupled over link 444 to a memory controller
446, while the picture data is coupled over link 448 t'd%arandom access memory
450 the storage capacity of which corresponds to the size of the base resolution -
picture (512X768 pixels) stored on the disc. —4"‘"

30 Memory read out controlier 446 may be incorporated as part of
the CD player’s microcontroller or may be a separate dedicated comb_mauonal

logic circuit driven by the microcontroller for oontrollmg the ge éta
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accuracy
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i ndicating three |fferen£ accuraci es LTELE and LPAN are foll owed by t he
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and pictufe transl ati need not be changed this is indicated by the |ength
zero in LFELE an¥® By storing only the preferential processing
operationg for pictur es wi tin panticufare cheptoldok” aignablingsralionscounterp 456 and 458

th df
e spacej r efjui rt% be incremented (when the up/down signal is asserted) or decremented (when

the up/down signal is not asserted), the "preset value” lines allow the counters to
pe preset to the value indicated by these lines, and the "3:2 decimate” line
instructs the counters to skip. over every third value (i.c. to provide addresses 0,
1,3,4,6, 7,9, 10, etc.) and the "6:5 decimate" ine instructs the counters to
skip every sixth value (i.e. toprovndeaddmo 1,2,3,4,6,7, 8,9, 10, 12,

13, etc.).

10

As pointed out previously, each field of picture data for a

respective digitized picture is formatted as though the picture is a normal

{§ - - horizontal picture and when downloaded from the disc into memory 450, the
picture data is simply written directly into memory 450 in this format. The
manner in which the picture is read out from memory 450 in accordance with the
contents of its associated header determines the orientation and display of the

_ picmre on an associated display device (TV monitor). When picture data is read

20 out from memory 450, it is coupled over link 460 to a border generator 462
which controliably substitutes for the pixel code values accessed from memory
‘450 an alternate code value, representative of a prescribed border color (e.g.
black). For this purpose, border generator 462 preferably comprises a
multiplexer switch 463 which connects the digi,nl-to'-ang_;g converter 470 to

.25 either receive the pixel code data values from memory 450, or to instead receive
a "border" code value representing a prescribed border color _The position of

multiplexer switch 463 is controlled by the controls'l’ﬁnal on hnk 464 from
memory controlier 446. In this way, border generator 462 selectively m;ects
"border’ pixel values, as instructed by memory controliér 446, which mf“ S in

30 border regions of the 512X768 picture array, for the picture files where the
aspect ratio code within the header field specifies that the size and shape of the
picture being read out from memory should occupy less than the ez;tiret;‘of the
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t he st r data is reduced consi dgFE‘GT .
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the mem@y 105, ,,afslof konvemn @7 dorsapplicatich @ £ displaytdeeice savhyasldéolor TV
monitor, so that a reproduction of the original 35mm picture will be presented to

the viewer.

Because conventional television monitors customarily empioy a
display screen having a 4:3 aspect ratio (and having 484 lines for an NTSC
system), then, irrespective of the orientation of the 3:2 aspect ratio picture stored
in memory 430, the accessing of memory 450 will require some degree of
cropping or decimation of the contents of the 512X768 array. The manner in

10 which memory controller 446 controls the generation of address signals and

clocks out the contents of memory 450 for a number of respectively different
picture types for the example of an NTSC system television monitor is illustrated
in Figures 25-29.
More pamcularly, Figure 25 1llustxates the overlay of a
15 | rectangula.r perimeter frame 480, the size and shape of which effectively _
correspond 10 a 484 row by 640 column pixel array that substantially matches the
484X640 "square pixel" dispiay capacity of an NTSC TV monitor, "centered’,on
'; a 512X768 pixel array represented by the contents of memory 450 for a

: horizontal normal picture, where the contents of the picture. correspond to an
20 'upright’ picture. Since, for either an upright (normal) or inverted horizontal
: picture, the size of the stored picture exceeds the size of the NTSC display
matrix, memory controlier 446 confines its column and row output addresses to a
set of boundaries that encompasses a 484X640 sub-matrix of addresses centered
in frame 480 thhm memory array 450.
25 ) In particular, frame 480 encompasses those plxels of the
512X768 pixel array bounded by addresses Y=13, X=63; Y=13, X=702;
Y=496, X=702, where "Y" is the row address and "X" iS"the columns address.
Those data entries of memory 450 that fall outside of frame 480 are not accessed
for display and the associated 484X640 NTSC displaywill display a normal
30 horizontal picture of the pixels bounded by frame 4&0 For an inverted horizontal
picture the same 484X640 frame of addresses is accessed except that the pxder of
read-out of the successive 484 lines is reversed from that of a normal ﬁlzontal
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171. A coding circuit 172 converts the signals Y, U and V in a customary
manner into absolutely coded signals (fdr 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
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customary control circuit 174 on the basis of control commands applied to the
control circuit 174 by the control unit 4 via an interface circuit 175. The
15 absolutely and residually coded picture information generated by the coding
circuit 172 is applied to the control unit 4 via the interface circuit 175. The
control unit 4 may comprise a computer system comprising a display unit 176, a
computing and storage unit 177 and a data entry unit 178, for example a
keyboard, for data input by the user. In a customary manner the display unit 176
20 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
25 unit via an interface circuit 182, into codes which are suitable for recording and
which are arranged in a format suitable for recording. The ggta 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

“e

process is controlled by a control circuit 185 on the _bdi‘s of the control
30 commands received from the control unit 4 and, if applicable, address

information indicating the position of the write head 183 relative to the :gnrd
carrier 184, ' -~
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par anet
priorit

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 o'f error correction, such as for example out-of-focus
correction and grain removal, or for the purpose of color adaptation or brightness
15 adaptation of the picture. '

' The files composed by means of the computing 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

20  recording unit 5 have been described in detail inter alia in European Patent
Applications no. 88203019.0 (PHQ 88.001), 90201309.3 (PHQ 89.016),
8900092.8 (PHN 12.398), 8802233.8 (PHN 12.299), 8901206.3 (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. 8902358

25 (PHN 13.088) and 9000327 (PHN 13.242). The record carrier described therein

is eminently suited for recording information in accordd6; Y=1, X=746; Y =3,

X=746; Y=4, X=746; Y=6, X=746; ... Y=511, X=T46} Y=0, X=743; ...

Y=0, X=740; ... for field one and Y=0, X=745; ... Y=0, X=742; ... Y=0,

X-739 for field two. For "ﬂipped vertical” pictuies, m‘";ei Y=0, X=20 of

30. memory 50 is read out first. -

Figure 27 illustrates the manner in which the ennre honzoptal
dimension of the stored 512X768 picture may be displayed using a 484&‘840
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coded | regg ution pict MIW a file OV has the advantage that an
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subfile T/ 16 as representations which wholly or partly fill the display
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par anet erf dat a. Oala‘gweve f i s al so po |b| e to cowose a representation in
the formbf a sd odnaog ormal or inve onzon picture. Namely, memory controller

446 instructs column counter 456 and row counter 458 to provide column and
row output addresses such that every sixth pixel and every sixth line is excluded,
5  thereby performing a 5/6 demagnification of the full horizontal picture to a
427X640 pixel sub-array. Again, in the case of an inverted horizontal picture,
the same 427X640 frame of addresses is accessed except that the order of read-
out of the successive 427 lines is reversed from that of a normal horizontal
picture. Also, because of the decimation of the picture, the top and bottom of the

10 picture are delimited by border regions 501 and 502 for which no data is
accessed from memory 450. Therefore, upon read-out of the picture data from
memory 450, border generator 462 supplements the 427X640 sub-array of pixel
values read out frqm memory 450 with border color representative (e.g. black)
pixel values to fill in regions 501 and 502 of the displayed picture.

15 Figure 28 illustrates the manner in which address decimation,
similar to that employed for the picture of Figure 27, may be employed to
automatically display the entire horizontal dimension of a panoramic picture,
such as one having a 3:1 aspect ratio, as indicated by the aspect ratio code
33=001 in Figure 23. Here read-out of the stored picture involves the same "six-

20 to-five" decimation of the column and row addresses of memory 450, described
above with reference to Figure 27. Because of the 3:1 panoramic aspect ratio of
the picture, however, only the middle 256 rows of picture data stored in mémory
450, contain useful picture data. When reading out the panoramic picture from

; memory, using "six-to-five" decimation, border generator 462 suppiements the

;%5 213X640 sub-array of pixel values read out from memo'r'yﬁtSO with border color
representative (e.f. black) pixel values to fill in regions 511 and 512 of the
displayed picture. The aspect ratio code 433 shownin  Figure 23 can also be
utilized when making a thermal print via printer 424 in Figure 21. In the case of
a panoramic 3:1 aspect ratio picture, the printer can recogmze that onlyﬂ:e

30 middle half of the rows of the 3:2 aspect ratio stored data file contain” useful
picture data. The top and bottom rows of the stored data file will not bg printed
by thermal printer 424, thus conserving expensive print media, or allowing two
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.generator 462 via line 464, so that further croppmg of selecmd portions of a
picture may be directed by the user, as shown by border teglons 521, 522, 523

10 and 524 in Figure 29 in order to alter the aspect ratio of the displayed picture to
provide a more pleasing composition.

One scheme for controlling an auxiliary border is described in
co-pending U.S. patent application Serial No. 405,816, filed Sept. 11, 1989, by
R. A. Parulski et al, entitled "A Digital Circuit for Creating Area Dependent

15 Video Special Effects”, and the disclosure of which is incorporated herein. In
Figure 24 of that application, a "window 1A" signal 520 may be used to drive
signal line 464 of Figure 24 of the present invention to create the auxiliary
border of Figure 29.

As will be appreciated from the foregoing description, by

20 digitizing and storing film pictures in the manner they have been captured on
film, the present invention is able to obviate the need to physically rotate the film
scanner relative to the film for vertical pictures, thereby significantly reducing
the complexity and cost of the scanner and simplifying the storage mechanism.
Instead, the invention takes advantage of the information storage capability of the

pal compact disc database and incorporates an additional presentation control file, so
that pictures can be digitized and stored °as is' . Since the. presemanon control
file contains orientation and aspect,ratio information, the pxcmre playback device
will know how each picture has been stored in the database. Subsequently, when
the disc is inserted into a playback device for drivhﬁ‘an‘ output display such as a

30 color TV monitor, the playback device is readily able to decode the huder

' information in the course of reading out the digitized picture, so that ;hg pxcture
will be dxsplayed in an upright orientation and at the correct aspect fatxo for the
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data in the control files

scanni ng el enent 170 for scanni ng the phot ographic picture

ium 3 and for converting the

picture information into customa$§ information signals, for-
display. .

While we have shown and described an embodiment in
accordance with the present invention, it is to be understood that the same is not
limited thereto but is susceptible to numerous changes and modifications as

5 known to a person skilled in the art, and we therefore do not wish o be limited
to the details shown and described herein but intend to cover all such changes
and modifications as are obvious to one of ordinary skill in the art.
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the user. {In a cusd dighized by an opto-electronic device for storage in a digital database a
method of storing said digitized pictures comprising the steps of:

(a) storing in said digital database respective data files associated with

5 each of said digitized pictures; and '

(b) for each of said respective data files, storing a presentation control file
the. contents of which represent the manner in which its associated digitized
picture has been digitized by said opto-electronic device,

2. A method according to claim-l. wherein step (b) comprises

10 storing, within a respective presentation control file, first data representative of
the orientation of its associated pxcture as stored by digital database.

3. A method accordmg to claim 2, wherein step ®) comprises
storing, within a respective presentation control file, second data representative
of the aspect ratio of its associated picture.

15 4. A method according to claim 1, wherein step (b) comprises
storing, within a respective presentation control file, data representative of the
aspect ratio of its associated picture.

S. A method according to claim 1, further including the step of:

(c) reading out from said database data representative of a digitized

20 picture stored in step (a) in a2 manner that depends upon the contents of its
associated presentation control file stored in step (b) and*coupling the read out
data to a picture reproduction device such that the reprodu:ed picture is
reproduced by said picture reproduction device u;,,;p upright orientation.

6. A method according to claim 5, whef'e:n said pxcture
Pl reproducnon device comprises a television display. &
7. A method according to claim 6, wherein said televﬁon d’ splay

"displays a picture at a resolution which is different from the moluuoh ‘of a

-
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9. A method according to claim 8, wherein step (c) comprises
controllably generating said border picture signals according to the contents of
10 said presentation control file. '
10. A method according to claim 8, wherein step (c) comprises ‘
controllably generating border picture signals exclusive of the contents of said
presentation control file. s ,
11. For use with a digital picture processing system wherein a
15 plurality of pictures that have been captured on a photographic recording medium
and may include horizontally and versically oriented pictures, are digitized into
~ respective digital picture data files;-each digital picture data file containing data
values associated with an array of M by N pixels corresponding to a prescribed
resolution representation of a respective one of said plurality of pictures, a
20 method of controlling the manner in which said digital picture data files may be
accessed for presentation to a reproduction device, so that a reproduced picture
may be viewed in an upright orientation comprising the steps of:
(a) digitizing each of said plurality of pictﬁres in accordance with a
prescribed orientation, irrespective of its actual orientation on said photographic
235 recording medium, 'and storing, in a digital database, each digitized picture in a
respective digital picture data file; and L A
(b) for each digital picture data file stored in step (i).’ﬂ,oring a
presentation control file the contents of which arg associated with the actual
orientation of said picture on said photographic ;ecordmg medium.
12 A method according to claim 11, wherein step (5) comprises
storing, within a respective presentation control file, data represenﬁfﬁ%e_gf :ﬁe
aspect ratio of the picture. _ -
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13. For use with a digital picture processing system wherein a

plux_'ality'of photographic pictures that have been captured on a photographic
recording medium, and may include horizontally and vertically oriented pictures,
are digitized and stored in a digital database, said digital database being capable
of being coupled to a picture playback device for dispiay of a picture, a method
of controlling the displayed presentation of said picture by said playback device
comprising the steps of:
(a) digitizing each of said plurality of pictures captured on said
photographic recording medium as though it were captured thereon as a
0 horizontally oriented picture, irrespective of its actual orientation as caj:tured on
said photographic recording medium, and storing each digitized pxcture in said
digital database; and
(b) for each digitized picture stored in step (a), storing a first dxgml code
representative of the orientation in which the picture has been captured on said

21 scanning unit 1in a custonmlysﬁ er in. accordance with the

sof tware f
"~ data i nput

control dat
files have

15 photographic recording medium.

14. A method according to claim 13, wherein step (b) includes
storing a second digital code represematiiie of the aspect ratio of the captured
picture. . .

15. For use with a digital picture processing system wherein a

20 plurality of photographic pictures that have been captured on a photographic
* recording medium are digitized and stored in a digital database, said digital

database being capable of being coupled to a picture playback device for display
of a picture, a method of controlling the displayed presentation of said picture by
sa.id_playback device comprising the steps of:

2 " (a) digitizing each of said plurality of pictures on. said photographic

i recording medium and storing each digitized picture in -s_aid digital database;

(b) for each digitized picture stored in step (a), storing at least one digital

code respectively representative of at least one ofthe aspect ratio and orentation
of the picture; and ) e

3 (c) reading out a respective digitized picture stored in sald dtgi“ta.l database
in step (a) and coupling the read out digitized picture to a picture playback
device in accordance with at least one digital code stored in step (b)
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17529 of Séiéﬁzﬁf“‘?ﬁﬁkﬁ%&@%ﬂﬁ%%&f %1@%@%@%# %%HN
13.243), and sDut ctherpitiere reproducethiereby is bountbby 34i8 af kbt drie fiter regibn9000327
(PHN 13.243)." The _record carpier descrihed therein is em nent I .Ssui.ted for
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pictures that have been captured on a picture recording medium are converted
into a digital format and stored as digitized picture data files in a digital
database, a method of controlling the reproduction of a stored picture from said
10 digital database comprising the steps of:

(a) accessing a digitized picture data file that has been stored in said [
digital database and coupling a selected portion of the accessed digitized picture
data file to a reproduction device; and |

(b) controllably generating border picture signals representative of picture

15 characteristics of at least one border region to be combined with said selected
portion of said accessed digitized picture data file and coupling said border
picture signals to said reproduction device, so that the picture reproduced thercby
is bound by said at least one border region.

18. A method according to claim 17, wherein said digital database

20 contains encoded information representative of the aspect ratio of said picture and
wherein step (b) comprises controllably generat picture is to be rotated the
address generator 256 is set to a state in which the sequence of addressing the
memory locations is adapted in accordance with the desired rotation angle. Figs.

| 27, 27¢ and 27d illustrate how the picture information is stored in the memory

25 for a rotation through an angle of 270, 180 and 90 degrees respectively. For the
sake of clarity these Figures only show the positions of the information of the

first two picture lines 11 and 12 of the Ipicture. -7

| In the case that a representation of a small picture is to be
displayed within the outline of a full-scan repraggnmon of another picture or, if

0 desired, the same picture (PIP function), this can be achieved sxmply by ﬂllmg
the desired location of the picture memory 255 with the low-resoluuon.ptcmre of
the subfile TV/4 thhout magnification. When the picture memory!iﬁ is filled
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picture is to be stored. To
illustrate this these memory locations are represented as a frame 264 in Fig. 26.
During the picture processing described above the presence of the low-resolution
picture in the subfile TV/4 again has the advantage that the picture information
required to perform this function is directly available in the picture file IP, so
that additional processing is not necessary.

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
locations, so that a magmﬁed full-scan representation of low resolution is
displayed on the dispiay unit. Instead of repeating each pixel 2x2 times in the
memory the memory may be filled in accordance with the spatial-interpolation
principle mentioned in the foregoing.22, wherein said second means comprises
means for storing, within said respective presentation control file, first data
representative of the orientation of its associated picture as stored in said digital
database. | '

24, An apparatus according to claim 23, wherein said second means
comprises means for storing, within a respective presentation control file, second
data representative of the aspect ratio of its associated picture. .

25. An apparatus according to claim 22, wherein said second means
comprises means for storing, within a respéctive presentation control file, data
representative of the aspect ratio of its associated picture.

26. - An apparatus according to claim 22, wherein said system further
includés third means for reading out the digitized picture data of a respective data
file stored in said digital database in accordance with the contents of its
associated presentation control file and coupling the read out picture data to said
picture reproduction device such that the picture replﬁﬁuced thereby is presented
in an upright orientation. -

27. An apparatus according to claim 26 wherein said plctu{e}'

reproduction device comprises a television dispiay.
: This Sheet Has Been Rep

[T



j ses a bl ock synchroni zing section SYNC, a header section HEAD
cont ai ni address in thankekg 0k Bed R3fle4 Ut e tinme code corresponding to
t he absol ( &ﬂglﬂon recorded with the bl BEK/NEHA0168

if the CD LCK further conprises a

| W93 es .“st “mmﬁu
subheader s§ction SUBHEAD co alia afile nunber mm&m’u]m‘ fm””"l
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the i nformafion to be recorded. Each bl ock BLGE nay al so conprise a sect orf
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~and error correcti?fis. The reAnrappagmractorEmgha\MmraFl\yxer&ﬁ shmrblwmon

for adding par nycé’xd' A1 dfspla5t A apay 56 ginelst Wi cester BisEent AP desfescludon
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formatted i hpf or mat2%n suppl i ednlapparatms faccordingi to glaimr 22;i wheréi6 saidf third ro¢ans e
operations qa\ge begon esro.-.; %&Eﬁsd fotrhc%nu'ollably generating border picture signals representative
of picture characteristics of at least one border region to be combined with read
out digitized picture data and oouphng said border picture signals to said
reproduction device, so that the pxcmre reproduced thereby is bound by said at
least one border region.
10 30. An apparatus according' to claim 29, wherein said third means |
comprises means for controllably generating said border picture signals in
" accordance with the contents of said presentation control file.
31. An apparatus according to claim 30 wherein said third means
comprises means for controllably generating border picture signals exclusive of
15 the contents of said presentation control file.
32. For use with a digital picture processing system wherein a
plurality of pictures that have been captured on a photographxc recording medium
and may include horizontally and vertically oriented pictures, are digitized into
respective digital picture data files, each digital picture data file containing data
20 values associated with an array of M by N pixels corresponding to a prescribed
resolution representation of a respective one of said plurality of pictures, an
apparatus for controlling the manner in which said digital picture data files are
accessed for pr_esenmion to a reproduction device, so that a reproduced picture
' tnay be viewed in an upright orientation comprising, in combination:
25 © " first means for digitizing each of said plurahty of pictures in accordance
fw':'; with a prescribed orientation, irrespective of its actual origntation on said
| photographic recordmg medium, and storing each digitized picture in a respective
digital picture data file in a digital database; atf
second means for storing, in said digital datiBase, in association with each
% digital picture data file stored by said first means, a presentation cohtrol file the
contents of which are associated with the actual orientation of iﬁ"piqgge’as
captured on said photographic recording medium.
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are digitized and stored in a digital database, said digital database being capable
of being coupled to a picture playback device for dispiay of a picture, an
apparatus for controlling the displayed presentation of said picture by said
playback device comprising, in combination:

first means for digitizing each of the plurality of pictures as captured on
said photogﬁphic recording medium as though it were captured thereon as a
horizontally oriented picture, irrespective of its actual orientation on said
photographic recording medium, and storing each digitized picture in said digital
database; and . ,

second means for storing, in association with each digitized picture stored
in said digital database, a first digital code representative of the orientation of
séid picture. '
35. An apparatus according to claim 34, wherein said second means
includes means for storing a second digital code representative of the aspect ratio
of the picture. _
36. For use with a digital picture processing system wherein a
plurality of photographic pictures that have been captured on a photographic
recording medium are digitized and stored in a digital database, said digital
database being capable of being coupled to a picture playback device for display
of a pictire, an apparatus for controlling the operation of said playback device
annpﬁﬁng,hioombhEMOﬁ: il

a picture digitizer and storage device including first means for digitizing a
plurality of pictures that have been captured on said_photographic recording
medium and storing each digitized picture in said d;gml database, and second
means for storing in said digital database, in association with eachstoreil:
digitized picture, at least one digital code respectively representative oﬁt least
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one of the aspect ratio and orientation of the stored picture; and
i h a playback device controller including third means for reading out a
respective digitized picture stored in said digital database and coupling the read

| out digitized picture to said picture playback device in accordance with the at

. 5 least one digital code. .

37. An apparatus according to claim 36, wherein said playback
device controller includes fourth means for controllably generating border picture
signals representative of picture characteristics of at least one border region to be
combined with the digitized picture read out by said third means and coupling

10 said border picture signals to said playback device, so that the picture reproduced
thereby is bound by said at least one border region.

38. For use with a digitized picture processing system in which _
pictures that have been captured on a picture recording medium are converted
into digital format and stored as digitized picture data files in a digital database,

15 an apparatus for controlling the reproduction of a picture by a picture
reproduction device from a digitized picture data file stored in said digital
database comprising, in combination: first means for accessing a digitized picture
data file that has been stored in said digital database and coupling a selected
portion of the accessed digitized picture data file to said reproduction device; and

20 second means for controllably generating border picture signals representative of
picture characteristics of at least one border region to be combined with said
selected portion of said accessed digitized picture data file and coupling said
border picture signals to said reproduction device, so that the picture reproduced
thereby is bound by said at least one border region.

5 39, - An apparatus according to claim 38, wherein said digital database
contains encoded information representative of the aspect ;'_atio of said picture and
wherein said second means comprises mnuonallgggéneﬁﬁng border picture
signals in dependence upon said encoded informéﬁon
40. An apparatus according to claim 38 wherein said dlgxtal database

130 contains first encoded information representative of the onentanon—%? said picture

and wherein said second means comprises means for controllably gencratmg

border picture signais in dependence upon said first encoded mfonna'hon
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upon said first and second encoded information, and second border stgnals for
defining said least one border region, separate from said first and second encoded
.10 information. |
43. For use with a digitized picture processing system in which
pictures are converted by an opto-electronic device into digital format and stored
as digitized picture data files in a digital database, each of said digitized picture
data files containing digitized picture data representative of its associated picture
.15 as converted by said optoelectronic device into digital format, and a respective
_‘ presentation control file for each of said respective data files, the contents of a
' respective presentation control file being representative of the manner in which
its associated digitized picture data has been converted by said opto-electronic
device into digital format and stored as a digitized picture in said digital
20  database, a playback apparatus for controlling the manner in which digitized
pictures are accessed from.said digital database for presentation on a picture
reproduction device comprising, in combination: _

a digital data memory;
first means for reading from said digital database the digitized picture data
25 of a respective data file and writing the read out digitized picture data into said
digital data memory; and =
sécond means for controllably reading out digitized picsure data that has
been written into said digital data memory in a manner that depends upon the
contents of its associated presentation control file anduuphng the read out data
30 toapxcmrereproducuondevwesuchthattherepmducedpxcmrelsmproduced

by said picture reproduction device in an upright orientation. ’,}x

¢ J

44, An apparatus according to claim 43, wherein a respecnve
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46. An apparatus according to claim 43, wherein said second means
includes means for controliably generating border picture signals representative
. of picture characteristics of at least one border region to be combined with read
out digitized picture data and coupling said border picture signals to said
10 reproduction device, so that the picture reproduced thereby is bound by said at
least one border region.

47. ' For use with a digitized picture processing system in which

pictures captured by an electronic still camera are converted into digital format
. and stored as digitized picture data files in a digital database, each of said
s digitized picture data files containing digitized picture data representative of its
associated picture as captured by said still camera and converted into digital
format, and a respective presentation control file for each of said respective data
files, the contents of a respective presentation control file being representative of
the manner in which its associated digitized picture data has been captured and
20 converted into digital format and stored as a digitized picture in said digital
database, a playback apparatus for controlling the manner in which digitized
pictures are accessed from said digital database for presentation on a picture
reproduction device comprising, in combination:

a digital data memory;

5 -" ~“first means for reading from said digital database the digitized picture data
of a respective data file and writing the read out digitized.picture data into said
3 4 digital data memory; and
~ second means for controliably reading out digitized picture data that has

been written into said digital data memory in a maﬂfifér that depends upon the

Y contents of its associated presentation control file and coupling the read out data
10 a picture reproduction device such that the reproduced picture is

by said picture reproduction device in an upright orientation. o
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261a controlled by the control unit 253 andéhn adder circuit 259. The
Huf f man decoding circuit 26la decodes the information received via the,
signal path 142 #8d subsequein apparasuspaccording ko claim ddd shereirf 3 respective t 0 one
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of the adding opegseciatsdl picfub i RBreldVin sk digilsl database.
| 49, An apparatus according to claim 47, wherein a respective
5 presentation control file contains data representative of the aspect ratio of its
associated picture as stored in said digital database.
50. A digital data base medium on which a plurality of data files has
been stored each representing a digitized picture, characterized in that control
data has been stored, which represent the manner in which its associated digitized
10 picture has been digitized.
S1. A digital data base medium as claimed in claim 50, characterized
in that said control data is representative of the orientation of the picture when it
was digitized. |
_ 52. A digital data base medium as claimed in claim 50 or 52,
15 . wherein the data files represent pictures that have been captured on a
photographic recording medium and may include horizontally and vertically
oriented pictures, each digital picture data file containing data values associated
with an array of M by N pixels corresponding to a prescribed resolution
representation of a respective one of said plurality of pictures.
20 53. A data base medium as claimed in any one of the claims 50, 51
or 52, wherein the data base medium comprises an optical record carrier on
which the files have been recorded in conformity with a CD-format.
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256 and the nultiplex circuit 254 are controlled in such a way that a
sel ected portion of the p|CtUﬁ7 v gnal path

I nf orgati on appki_ed
142 is | oaded i nto thowop , [END -JZ?The I nf o gl gred in the
pi cture nmenory 255

S read\MtkyA e aid of an ad el 257 gniB4 s
subsequent |y appl [ pemmemtra=—ai P! By Uni t 10 B L Al : 8
. o In Fig qniiiaﬂa s
49’ -r-sqpt»tlons of the sane plcture (0] ,

in order to be di
261, 262, 263 deng
gyntat fon 261 conpr /ST 5 e | ines
: ifnes of

di fferent resol ut
of 384 pixels eack.
768 pi xels each 3

The re-’eb-
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representation 263 conprises 1024 pi cturé——l—i—ﬁes—e’r—lS%G—pﬁcel s each. The

di gitiﬁwtures corresponding TO TNE repl.esenhatd pa4, 262 and 263

are included in consecutive subfiles TV/ 4, picture file IP.

The capacity ofwWO92/@8652ure nenory 255 sho lm[ M“F 512 r owPC@VYNLP1/00168
t

| east 768 nenory | ocations (also called ne I f a

representation should represent the entire coded picture that subfile is
selected fromthe picture file IP, :
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whose number oWworhXakescor responds to the capacity of t he pi ctur e POTYNLY1/00168
which in the present case is the subfile defining the representation 262.

This selection can be nade on the basis of the setting dat h such as

pi cture nunbers and resolution order (this is the identifi h%ﬂdmmd
subfile resolution), which are stored at gi zﬁeginning of e " :
for exanple, the header HEAD and the subh Z SUBHEAD of t

For each subfile this, data is read jn by the control circuit 253 |n :
response to a signaIYqy lied by aY ck synchronization detector 262a upon -
detection of the beginnin f_each In the case
that a presentation of an solutely codefll pictyre is to be reproduced,

upon detection of the begijning oy the supiiyl e {o be sel ected, the control
circuit sets the nmultipled circui{ 254 tojla statje in which the signal path
142 is connected to the ddfa inpufs of thig pictyire nmenory 255. Moreover,

the address generator 256 ich the mermory |ocations
are addressed in synchronifsmw thjthe rec i<3n of the successive pixel

i nf or mat i on, Y12 |

FIG. 4
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in such. a waywbyyeds bf information for the picture lines 11, ... pcIE91:60168
stored in the respective rows rl, ..., r512 of the nenory 255 The pi cture
information thus |oaded into the menory 255 is read out and is converted =

into a formsuitable for the display unit 10 by nmeans of thede f
converter 258. The read-out sequence is E m ned by the seq h«m
the address generator 257 generates the ﬁh ssive addresses

reproduction this sequence i s such gk il g read |n
qnd starting with dolum cl within arow

with the interladed-scan principle and
the progressive-scan principle. Injthe case of read-qut ﬁgrding_to t he

i nterlaced-scan principle all the qdd rows of the pirg@rur nmory 255 are
read first and subsequently all the=eve wl. 0 B picture nmenory 255 are

fashion, starting with the row rl
This is possible both in accordancs

read. I'n the case of read-out in accordancef i th the progressive-scan
principle all the rows ar ml{]ead I n sequence} i A verygiattract Ive g ternat Ive
picture info g- ion pn the pictfdre menory 255

menor - -'cture

picture/fije deffining.a | ower-fesd.y |
| | 'CONTROL K cﬁ

) ) = ,
e | il oo £ 167

for the nethod of storing
is that in which
informati on from

110
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TPSDn
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represent atrwﬁ‘mﬁspr cture and subsequently the content of t he PCBYNLY1/06168
overwitten with a coded picture defining a higher-resolution

represent ation of the sane picture. In the above exanple this is possible

in that during read-out of each coded pixel fromthe—scrbf—rr—e—'FVf-&—eaﬁi—ef

a group of 2x2 nenory elenents is eachslﬁ filled W tris &6 i SRRk
defined by this coded pixel. This netho known as t |ca
met hod. A better picture quality is obtained hy 1" ﬂ“,” 'l m
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filling !nly one of Lhe menory-el ements of the 2x2 matrix with t RETEYKHA00168

val ue defi neﬂqﬂz’ ead-out pixel, and by deriving the other pixels of the
2x2 matrix from adjacent pixels by neans of known interpolation

techniques. This nethod is known as the "spatial interpolatiaqn” }{Le]tag d.
After detection of the next subfile (ingat pr esent corias ent
of the picture nenory is each tine over@WilJen wth t H l“ m E
information of this subfile in the nethods déscri bed nt -of
information in the subtile TV/4 is only a quarter of that in the subfile
TV. This results in a substantial reduction of the time after which a

first provisional picture is displayed on the display unit. After read-out
of the picture file TVit=ttis=t s bverpgni tten with a
representation of the 4a et p ' g0l ut1 on. As the
~picture files with codec r@i"%t‘ﬁr rIGM#?u R bns succeed one
another directly no ti nNg=—t-s—=t-ost file TV after
read-out of the subfile TY@% 7 that a picture is
to be rotated the addregs eZa in which the
sequence of addressing fHag—hishied

S s d—-Af accor dance with
the desired rotation angli.MQI%s IW&'I& Clﬁggzh IM#21

IM#22| IM#23| IM#24 | IM#26

141— 0

r
|
l—.
=
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i-llustr e information is stored in the nmenory for a

rotation angl e of 270, 180 and 90 degrees respectively. For the

sake of arity thes lei gures only show the positions of the inf RGENLL/09 68

thefirst_,tv\owoeﬂmgs ines 11 and 12 of the picture. I n

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, | ced
(1

| f
desired, the sane picture (PIP function) UZL hS can be achi&ie@es})im Ii
a

filling the desired location of the pictu nory 255 with
| ow-resolution picture of the subfile TV/4 w thout magnific
picture menory 255 is filled the address generator 256 is:then set to

state in which tho. “.fu.m‘ry | ocations is addressed in which
the small pict] fﬂﬁﬁ Seieq D E=STU} ed[™ T
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27 il

menory | ocations are represented as a frane 264
in Fig. 1 ng the picture processing descri bed above the prpge/NI1960168
the | owrg¥ol utio grture in the subfile TV/ 4 again has the advant age
that the i ct umw® 9t or nati on required to performthis function is diTectty——

avai l abl etin the picture file IP, so that additional procesﬂhmgmﬂ&hﬂg&nkqmmw

necessary. When an enl arged representation of
absolutely digitized picture is to be di %vqged the informati Eﬂ’"ﬂﬁﬂ”’”ﬂl
of the picture, for exanple the part corresponding to a frane ) -
sel ected. The information of GACKFA xel of the PiLKFEMIpart is | oaded into -
every nenory | ocation of }c-g-r-etrp—vf—zﬁ-?rdmf-y—l-ova'ﬁ'o'rrsr.s]o that a

magni fied full-sc '
di splay unit. Ins
nmenory may be filledSYNC
principle nentioned HBADNe

SUBHEAD
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In order t the residually coded pictures the above step

st . Subse yently the part represented by the frame 2%&1‘{}1.91/00168

per f or med
sel ected i thevﬁyhﬂ ATV. The part in the frame 266 corresponds to the
part withi ontTr

255.- The address generator 256 is set to t'ate in which

picture nmenory 255 in synchronismwth the received coded p

sequence in which the residual fy digitized picture infornatlon from
the subfile 4TV becones avail abl e. picture information in the addressed
menory locations is applie pdi ng circuit 252 and by nmeans of the
adder circuit 259 it is adg®e bsi dual val ue, after which the
information,thus adapted is |lo p the addressed nmenory | ocation. The
part of the picture informatio ed on the record carrier
corresponding to the frams ' erably read on the basis of the
information in the control¥3fil [he information in the section |1DB

253 sets the nultiplex circuit 254 to a state in whi ch theTmuQE&&; ced
resi dual decoding circuit 252 is connecteggt he data |npu

is read in by the control circul In response to a signal fromthe
det ect or 250. ‘ j’;;
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Subseque
this inf

¥t i on

e address'of that digitized picture line is sel ePCIINLIL@PI6E

Is situated shortly before the firs

picture Iffne ow@PESponding to the picture line in the frame %ﬁ@mméﬁhe

this,
28
260,

process in
| ocated. When this part &9“
Is started and tqq g#dapt ati on Yof

thd control circuit

supglies a command to the control
whi:ch control unit in response to
which the part with the se
S nd the r

S .ﬁeen Replaced

i g re, conedHLHAAN

ected digitized picture line is -
ead- out' of the;ﬂfvure i nformation
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the con he menory 255 is started as soon as the part of pdyNiigh

digitiz jplcturﬂ”&nne whi ch corresponds to the part of the picture wit
the fra .266;1}'0@'2 reached. The detection of this d|g|t|zed'pfe%ﬁ+e—LLne_L__~__
effectedfon the basis of the line nunbers which together w tjh. |ne
synchrorfi zati.on codes LD have been inserted at the beginni ng eenRexvlaced

digitizgd picture line. The control cir{gi ‘eads in these |i
in respdnse to a signal fromthe detector ‘citcuit 251. The st
ﬂpf ile 4TV enables a rap
ned. The detectlon of the
es is sinplified by
nunbers in the

address information at the beginn
access to the desired |nfornat|on‘ﬂblUT
read-out of the desired re
't he presence of t
subfile 4TV. - §9 L ' 9 ) of~the read unit 6
by neans of wEs®rr bSi P icturg i nformation
recorded on the reggrd carrigpg’by mm cpdi ng unit shp in Fig.
13. The shown read Unit 6 conprises read head égg;éggﬁg reads
the information patterns on the record carrier 184 by scanning the track 20

and converts the resulting information into corresponding sigrals. The read
unit further conprises a

62, b—

122, /24

v k= ] pum FI6.21
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Ui t 284 o Mumtisisgect B Beaadpla@ad 280 in a direction

tracks to a portion speci fi ed IPCTANL91/00168
ress. novenent of the is controlled by a
2@6.92. e signals converte head 280 are decoded by

custo
transver
sel ected

control

an EFM deffoding circuit 281 and are subsequently applied to a Cl RC decodi ng
circuit 2. The CIRC decoding circuit 2 s of a customary type, which
restores ghe original structure of the iﬁ“j’ﬁtion whi ch has been .
interl eavied prior to recording and which detects and, if possible, corrects

i ncorrectly read codes. Upon detection of jncor rJ:g.lJJ.I.Le.L.Lu.ﬁt CTEXT
decodi ng -unit suppdﬁi es f newhdrror flag signal. The informati _de i €0Dhas
been restored an bek g circuit 282 ijs appVAHKE to

a deformatting®circuit 583 B6i onal §g¥ or fati on aqded
.by the formatgfing circuit 1 g. The EEM
—re TEXT
- LSL&S Dec GEN
lle BEE y Lo SW
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It 281, the CIRC decoding circuit 32, and the

rcuit 283 are controlled in a customary manner HRCT/NL91/00168
~t 28§,oslﬂe i nformati on supplied by the deformatting circuit 283
Xl viwPan interface circuit 286. The def or mat-t++rg—ei+ecuit nay

an error correction circuit by means of mhlch rrﬁrs whi ch cannot

29
def or
cont r ol

be corrgcted by the Cl RC decodi ng ci rctl'at] n be detecte
This isfeffected by nmeans of redundant I[f mat i on EDC

formatt) ng circuit 166. The’r|1 m.overtorrection circuit,

conparatively conpl ﬁzgan.d‘ erefore cpnﬂqqn] vel y expensive, is not

necessary. This is ‘erroneously read codes in the
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i

informati on derived fromone or nore adjacent coded pixels or adjacent
eoded picture lines. Such a correction can be effected sinply b PREsh

the signal processing unit 141 shown in Fig. 16, by programrng the control
circuit 253 so as to be responsive to the error flag signal supplied by the
Cl RC decoding circuit 282 to control the addhess generator 256 in such a
way that the information of an adjacent pixel is read and, at the sane

time, the nulti ppRxhdmisnt for cohbrbllirg preberitich &f display éuw&hﬁb the data outputs
of the picture nmenory 255 are connected to the data i hput's. Subsequently,

the address.generator. is. reset ta.its previous starg and-instead; of}
i ncor | ect RS2 SAEETH xel $Ge i 1ff or mati on read,ff f
255 i g isteredioat : gdped addressed .nengry | ocati on. ; 7
that B/residual | yo-getletl. pbpigede &s. |read the val ve
adapt Bd upa#h @gteﬁtwn Qftc afrencorrfectly read resgd ;
unchaﬂded' Thi' s car-berachpameds fdr exanple, by €ausi

Ci reul, £ 49 ggeneﬂt@itﬁy,a S|gnal WhICh inhibits witi ng into the menory 255

V\hen T n Dl" rCnCGU\J 1 CJI uuu] VOlI UU 1 S appl I ed ! :x: .‘..._.(l \M}..‘,_-\‘ E\ :: qmé m ty

~ processing systems and is particularly directed to a mechamsm for controlling the
manner in which digitized pictures are to be accessed from a digital database for
presentation by a picture playback device. ' |

Digital imaging systems, such as those employed for converting
still color photographic film (e.g. 35mm) pictures into digi?al format for storage
in a digital database and subsequent playback, as by way of a color television
monitor, customaﬁly encode the output of an opto-electronic film scanning
device to some prescribed resolution and store the encoded picture inan
associated database as a respective picture file. When it is desired to display a
particular stored picture, the contents of the respective addresses of the database
in which the digitized picture has been stored are read out and coupled to display
driver circuitry for energizing corresponding pixels on the TV monitor.

Because each frame of a typical roll of 35mm film has different
horizontal and vertical frame dimensions, for example a dimension of 36mm in
the horizontal direction, parallel to the lengthwise direction of the film, and a
dimension of 24 mm in the vertical direction, orthogonal to the lengthwise
direction of the film '(a horizontal:vertical aspect ratio of 3:2), a photographer
often rotates the camera ninety degrees about the lens axis_in order to capture a
subject in what is conventionally referred to as a 'vertical’ condition. Since the
digitizing mechanism that scans the film ;uip digitizes each frame as though it
contains a 'horizontally shot’ picture, thér'i, when a Vertically shot’ picture is
dlsplayed it will be rotated uniess the recording and playback system has been
deslgned to accommodate vertical p1ctures

S
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| REPLACE *F’iﬂ’ SHEET




e
el

price of such a rrerrbry i s conparatively high. The nmenory capacity may be
reduced by arrangi ng between the nultiplexer 254 and the picture nenory 255
a sanple rate converter 290 of a customary type, which reduces the nunber

of pixels per line from786 to 512. Wth reference to Fig.
21-27 now further enbodinents of the 2 '
-30

One conventional approach to handle the problem, similar to that"
described in the U.S. patent to Ohta, No. 4,641,198, is to rotate those film
frames which contain vertical pictures by ninety degrees before scanning and to
fill in the left and right sides of the picture with a uniform 'border’ color (e.g.
black) . Although this scanning method will provide the proper orientation of the
displayed picture, it suffers from two drawbacks. First, the actual scanning

~ mechanism must be modified to effect a rotated scan of the vertical pictures. This
is conventionally accomplished by physially reorienting the film by ninety
degrees and changing the lens magnification of the scanning device by an amount
related to the frame aspect ratio. Secondly, since side borders, which contain no
useful information in terms of the captured picture, are also recorded, some of

- the information storage capacity of the recording medium is wasted. A second
solution to the problem is to rotate the display device, which is obviously
impractical in many applications . |

A third solution is to allow for different picture orientations to be
stored, together with digital control data indicative of the orientations of the
pictures, and to employ a picture playbaék device designed to read 'the orientatioﬁ
control data to properly orient the pictures on playback. Some conventional
computer picture file formats, for example, the Tag Picture File Format (TIFF),
Revision 5.0, developed jointly by Aldus Corporation, Seattle, Washington, and
Microsoft Corporation, Redmond, Washington, and described'in "An
Aldus/Microsoft Technical Memorandum, August 8, 1988, include the provision '
for an optional "tag”, which can be used to indicate the orientation of the picture.
Page 25 of this document describes the TIFF ’orientation fag’, which can have
eight different valuﬁs, indicating whether the zeroth row and zeroth column of |
the pixel data matrix represents the top and left, top and right, bottom and right,
bottom and left, left and top, right and top, right and bottom, or left and bottom
of the visual picture, respectively. However, the Aldus document further states
that such a field is recommended. for private (nonintérchange) use only. The
default condition, where the zeroth row represents the visual top of the picture,
and the zeroth column of the pixel data matrix represents the visual left hand side

of the picture, is recommended for all non-private applications, including those
HEPLACHENT SHEET
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_ _ : | REPLACEMENT SHEET
apparatus and nmethod will be descri bed. - [ Frgure—2t
diragrammatically illustrates a photographic color film Eﬁﬁg 3§ ngysyét
(phot of i nishing minilab) with which the present inventipn fﬁ A
enpl oyed. In accordance wi th the digjt {
processi ng system of Figure 21, photographiT pictures} such as a set of

twenty-four or thirty-.si n:??% ; TP Hs C o -tan-bmi,
strip 410, are %‘KQH%J% a %ﬁ?ﬁ@ﬂwgh% (gﬂe ec rﬁ(yl"lll %g?f'}f'ﬁ% 3
412, such as a gagreat fradisplaypeiired whidh kavei beetvistbred intaffferem oriehtatibhgin a

resol ution scanner 1 utputs digitally encoded data (e.g. a 3072 x 2048
pi xel matrix) rpEeBEs ‘ve of the interval electronic scanning of a high

resol ution picture sensi NdnadddftionCio! the \Wid b ] :a0hi c
picture frame of filmstri r[)l 10 is profﬁ?@gm%@geﬁ%ﬁégrp?%ﬁ%é% dat a
(digitized pi ctapmiyed pictusesomay have diféeréntraspedt ratips. Rar example; dpdiestediugs i ve

bit map to an attendant picture,processing wrksgation 414 which contains a

frame store and3pPRty @%F@éeé‘t‘f‘r?d tgf)gi'dég ﬁ%ﬁ%@ﬂmﬂ?ﬂ\a&ﬁéﬂ agpact Rtiche

digitized of 3:1 which is considerably wider than the abovereferenced 3:2 aspect ratio of
conventional 35mm cameras. Other camera types, such as those which employ

Em

pd cture |

126 type film also have aspect ratios other than 3:2.

In accordance with the present invention, advantage is taken of
the information storage capability of the database in which the digitized pictures
are stored to incorporate an additional presentation control file for each stored
picture. This presentation control file contains orientation and aspect ratio
information, so that the picture blayback device will know how each picture has
been stored on the database and will therefore know how to access the stored
picture so that it is played back in a proper upright condition.

More particularly, the present invention is directed to an
improved storage and retrieval mechanism for a digital picture processing system

* Wh_erein a plurality of photographic pictures that have been captured on i
photographic film strip are digitized for processing and subsequent display. The
film strip can be expected to includ_e both horizontally-shot (whether upright or
inverted) and vertically-shot (in either a right or left hand rotation) pictures.
Digitized pictures are stored on a digital data storage recording medium, such as
a compact disc, which is capable of being coupled to a picture playback device
for reproduction of a digitized picture' ?ri a display such as a color TV monitor.

' Pursuant to the present invention, rather than cause a relative
physical rotation between film strip and the digitizing scanner, each picture on
the film strip is scanned and digitized as though it were horizontally oriented,
irrespective of its actual orientation on the film. The; digitized picture is entered
into a frame store and displayed on a display monitor of a system workstation, so
that the picture may be viewed by the operator. Using a workstation input device
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pi cture may be processed (e.g. enlarged, cropped, subje¢téd to a scene !
bal ance correction, etc.) to achieve a desired picture appe@r2andaR 188¢e! a
picture file has been prepared, it is stored on a transpoftabl e data base
medi um such as a wite- once optical congact di sc, usimg compact” di st
recorder 416. The disc may then be insert®d into a conpact di I

d, via th tion of sel _swi tches of bi nete-resident ,control
panel o (1) (PESELbREBF gibuse) the qperatar way dhen ue « pehor  pféestaion: (00 (o

for display qRnirblecodes that a}@hﬁaiépﬂrmd Sthiff 3 prestAER cohBYEfile@Yockisy drive
a high resolution thermal print 424 for obtaining a hard copg/wof a

_sel ect ed pi ctwithea respective picture file. Thesa presentatiorecontrad codes preferably include
rocessi npsyst . ¢/ i bed herei nbefore. each diqi.t.i igh resol ution
Bi cture i E gt%ﬁrghagéggé?({@gﬁngﬁ %f&‘?ep“fef‘ 0861\%'651#% @c WS (or base)
resol uti on ahgglenily dibprged E&&fﬁ?&ﬁiné@i@oﬁbﬂ&ﬁbd by difitideddrérh the fiphut i on

resi dual coded pictures associated wth respectively 1ncreasing degrees of

pi cture resolstip)@nd agsecond: digital, eodecteprosenrgtiveef its gsRect ratioeIOnee @i qoatrpHual

Succese vel y MEpaidEirhle s be Bicof sk ek e C RO bRy prfite Bhd” 1 ©°

its presentation control file are written to a portable storage medium, such as a

write once optical disc.

Subsequently, when the disc is inserted into a playback device for
driving an output display such as a color TV monitor, the playback device
deco;ies the presentation control file information in the course of reading out the
digitized picture, and uses the presentation control file to control the playback
device in such a way as to display the picture in an upright orientation and at the
correct aspect ratio for the display. A border generator fills in non-accessed pixel
addresses to complete the picture on the display. In addition to responding to
presematior; control file orientation and aspect ratio codes, the playback
apparatus may respond to usergenerated control signals for defining the limits of
an auxiliary border to be injected onto the displayed picture, so that cropping of
‘selected portions of a picture may be controlled by the user.

Figures la, 1b and Ic 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 method for digitizing the picture
information; ' '

Figure 4 illustrates a suitable residual coding to be used for in
digitizing picture information; |

. Figure S illustrates a suitable arrangement of the color

information of a picture for a series of digitized pictures of increasing
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fromthe base resol ution picture.
3 As an exanpl e, spatial® data val ues re¢p ezemg%vgg?of a
hi gh resol ution (3072 x 2048) picture scan of a 36 mm -py}2 _ do e

frame of° a 35 mMmmfilmstrip 10 may be stored3as a respeftlvwepicture fije

I ncluding a base resolution digitized picture contalining data val ues
associ ated with zesol¥lPR%| picture array of 512 rows and 768 Tottrrs—ed
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pixels and an associated seg;ffre kShudtks an example of a picture processing function:

Figure 7 shows an embodiment of a retrieval and reproduction
system capable of displaying picture information in accordance with picture
parameter data; '

Figure 8 shows a suitable format for recording picture parameter
data on the record carrier;

Figure 9 shows a suitable format for storing picture parameter
data in a non-volatile memory;

Figure 10 shows a mosaic picture composed of sixteen low-
resolution pictures;

Figure 11 shows in greater detail an embodiment of the
simplified picture retrieval and reproduction system;

Figure 12 shows in greater detail an embodiment of the picture
storage system;

Figure 13 shows a recording unit for use in the picture storage
system;

Figure 14 diagrammatically illustrates the CD-ROM XA format;

Figure 15 shows a suitable organisation of the record carrier if
the picture information has been recorded in accordance with a CD-I format;

Figure 16 shows an example of a picture processing unit;

Figures 17 and 18 illustrate picture processing functions to be
performed by the picture processing unit; _

Figure 19 shows an emoodiment of a read device; _

Figure 20 diagrammatically illustrates the use of a sample rate
converter in a simplified picture processing unit; and _

Figure 21 diagrammatically illustrates a photographic color film
processing system in which the présent invention may be employed;

Figure 22 diagrammatically illustrates a portion of a film strip
that contains a plurality of successive picture frames on each of which a picture
of an arrow has been recorded: )

Figure 23 shows the format of a header file;
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coded pictures, to be stored on the disc. Wthin the mrkst%iéﬁﬂ,{ﬁt@ng, _
the base resolution digitized picture nmay be further suld-danpl 0 rijve
an even | ower resolution sub-array of pict u€e val ues (e.|g.l-en-the arder loff
128 x 192 pixels) for display on a segnment ©f the systemoperator's '

wor kstation for the purpo | LEVi LGhure orientratyomanc .
speci fyi ng aspect rati o. ?‘5?&%@&\%@*&%&@’ l#lﬁm@-"‘fssthﬁé%g BIOEEHSHBL h each
picture file for.@eup6PePictole reifeval sieBlanian/id Becdrddrice VAR présehtr €d on
filmand has beaécnﬂu?:iglrrespog)glc;f ngly digitized and stored on disc.” The

I nformation_in jhvestR®ader file is used by the playback device to ensure

that the picture will have; ' Lan ' n rrect aspect
ratio for the reproducti o?‘g{é}\?@ilﬁ%tg%gﬁ+‘gekt,a9a%f%a%f%ﬂ§w§§5é’?mﬁﬂ g‘gf“§
recorded whi ch dagludaNTSO TV weonitor on Hogikel faye heed byehe ic8fent\of che
recorder 416 in figure 21, in order to uniquely identify each disc.

Wieh a fil m st rhigutesmempgy abFigpre; 24 fora horizental pormab picidmessi ng mini | ab,

Treshective of 11¢ act ual BFECAN Siekhel Rl e ARkat bopeB Sl 1 o
is stored in thRensy kssbeiatednwith hrdecimatéd sub-areay porionrul datd emries bRl Ut i on

representation of
g picture memory of Figure 24 on an NTSC pixel matrix, where the contents of

the picture correspond to a 90° rotated picture that has been slightly
demagnified; ' |

) Figure 27 illustrates the manner in which entire horizontal
dimension of a stored 512X768 picture may be displayed on a 484X640 pixel
matrix by performing a five-sixths decirhation of column and row addresses of a
normal or inverted horizontal picture;

Figure 28 illustrates the manner in which address decimation may
be employed to display the entire horizontal dimension of a panoramic picture
having a 3:1 aspect ratio; and

Figure 29 shows a displayed picture having a user-generated
auxiliary border.

Figure la shows a picture storage system 12 in which the

-~ invention can be used. The picture storage system 12 comprises a picture
scanning unit 1 for scanning pictures on a photographic picture capture mgdium
3, for example a 35 mm film strip. The picture scanning device | further
comprises a picfure digitizing unit for digitizing the picture information obtained
upon scanning. The digitizing picture information is recorded on a data base
medium, e.g. a record carrier 184 by means of a recording unit 5 under control
of a control unit 4. Prior to recording the control unit:4 can apply an optional
picture processing, for example to enhance, correct or edit the picture
representation defined by the digitized picture information. For this purpose the
control unit may comprise pictu_ré processing means which are known per se.
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the digitized picture is displayed on the display nonitor of KS[a[IOH
14, so that the picture may be viewed by the operator. As 'each rﬁm 3997

. di gitized and stored on the disc, the photofinishing mnilab Jpnr t%

usi ng a wor kst ati on put device, enters picture paraneter data |n._.t-lcl-e—-f-94r---rrn—a---j
set of "presentation” control codes that are incorporated within the header

file associ ated w r 0 t T
has been stor edh® %’gfﬂﬁé %ﬁﬁﬁé i%g‘%?g%n fykél@gfecééag&gggﬁhgrrﬁ%%gﬁgPl)(r;t o
device, the pig] tag,;;@oaophd:aj hecapding lévivec kn wiewaof therfiighh storageccapatityoaf epticahe

.correct aspect Figure 22 di agrammati.,cal l
i I1ustrates thgndsinggrato-9ptical Secasd carriass ilcisprefermed to uss an OPECH A3 Bagneto-

mechani smthat ha I tion
o 1 ncor por at cOBFE HEPFUAR Yeyib ThO Rt iR e cofphle aoiifite dyRi)
- for example a so-called "personal computer" or a so-called work station with
suitable hardware and application software.

I o — e

Figure 1b shows a picture retrieval and reproduction system for
retrieving and displaying representations of digitized pictures stored on the record
carrier 184 by mﬁns of the picture storage system 12. The picture retrieval and
reproduction system 13 comprises a read unit 6 for locating and reading out
selected digitized pictures under control of a control unit 7. Representations of
digitized pictures thus read can be made visible on a picture reproduction unit.
Such a picture reproduction unit may comprise a display screen 8, which for
example forms part of the control unit 7', or an electronic picture printer 9 for
generating a hard copy 15 of a representation of the read-out digitized picture.
The picture retrieval and reproduction system 13 may further comprise an
additional recording device 5a, by means of which the digitized picture
information read by means of the read device 6, after an optional picture
processing operation performed by the control unit 7 for the purpose of
enhancement, correction or editing. The control unit in' the picture retrieval and
reproduction system 13 may comprise a computer system, for example a
"Personal Computer”, or a work station with suitable hardware and application
software. Although such a system is very suitable for the control task to be
performed and the optional picture processing it has the drawback that it is
comparatively expensive.

In general, it is desirable to have such an expensive computer
system for the control unit in conjunction with the electronic picture printer 9
because of the complexity of the control and picture processing functions.
However, if it is merely desired to display selected digitized pictures on a display
screen, the computing capacity and storage capacity.c-)f a computer system in the
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 employ a



AEFLAVEMENT SHEET |

32 menory nodul e for storing user-custon zed pictufefparaneter dath.
The playback device itself is preferably conpact optical] figc? F?‘?MQ.‘?Q? gﬁch
ds a CD-I player which accesses digital picture files that have been |
stored on disc and supplies video signals&o a user's cpl or Tetevi-sten-
nmonitor. The contents of the picture file read from an laptical conpact

di sc 440 are complifigd contgolgestiv withta Bmited £omputing 8nd StorrgefJapacitysanded or ot

i nt digiti o) it i ated head fiel th
control Cof a B4 et frollSink <pedt? ol sk p SN epBide o MMIEHed ide o, o
in a picture npapbackAdeVice)hich indRided Hecrehd udit 6, aAdepidfire pradeskinginflt

coupled to a nenpry access control circuit 452, which controls how the
di-gi ti zed pi ct whichfonyenssthedigisized pisureread by dhedresd unittistayz picturs signabry 450

ond 1o he OB o 1 SEOEFMALE, BHE(GRP, Bt £ PRI s

the size of pi picture processing unit may be comprised partly or completely into the read unit

6, the control unit 7 or the picture reproduction units 8 or 9.

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

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

~ As a result of their comparatively high cost the picture §torage
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 or photofinishing minilab.

For recording digitizing 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,
...,1Pn will be referred to as picture filés. Moreover, a plurality of control files
BB have been recorded. These files contain m_;gr_a.l;a read out control data which
is used for controlling the read-out of the digitized picture information and
picture parameter data, for the purpose of performing optional picture processing
operatio;m on the picture information read and for the purpose of displaying
representations of the digitized picture information. It is to be noted that the
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menory 450, the architecture of the nenory access control ¢icurtry may- -
i ncor porate deci mation/interpol ati on operators to adjust the azpfg\;' ﬁﬁéf}
and size of the picture eventually supplied by the frame ptpr 4‘
television display. In accordance with the inprovenent prpvided.by the |
present invention, the wuser/viewer is alle to supply and ptore custoni zi ng

pi cture paranegter data idependent. f . preproqr d plctUre-parapeter
data on the BCBYT PRBMSRL “ﬁf’@?'} O’H%{l:"_gﬂ 8} E%Mgﬁﬁﬁébn °0?JV?ﬂ ¢ °%_
present at i onyd jsthat the Yedlitbed pibtubdfardinditr Wdt bnesCaviailatile @O E3FAGE t h such

user-preference inputs. For this purpose, mcrocontroller 444 is coupled
wi th an i nt ewhichdt iss@eeded,cugytatwhe otstant anwhicly the icturs filads readd a renpvabl y

~engageabl e auxiliary digital. data base di ch a_ . r ul e 460
e.g. in the formof an &pégtfmrﬂéﬁ? B’Cé‘frﬁ@fﬁ g’"ﬁdzg\‘gﬁm@@?mﬁ menory
(EEPROM) . Thg rhdy be a@sidbR GOndmb&sofN@ideP® rRBYrdofiled wikbidditionapf currently
avai | abl e EEPROM nodul es, such as a "smart card" or a neti c ROM

cartri dge usinformationnfasrexample/audio infarmatiomer texpinfprmaatiogy Suehs audigor an

illustration_ o d nner, of ipter 10 20 EFER i per

e, as an auPhiESt AR RREY B o, B ealles R Pkt ttlrighont
and can then be reproduced or displayed when the representations of the relevant
digitized 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 digitized picture stored the picture files contain a
plurality of 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
representat{on of the scanned picture with a resolution corresponding substantially
to a standard NTSC or PAL TV picture. Such a picture may comprise, for
example, 512 lines of 768 pixels each. The subfile TV/4 represents the scanned
picture with a resolution which in the horizontal and the vertical direction has
been reduced linearly by a factor of 2 relative to the resolution of the picture
represented by the subfile TV. The subfiles 4TV, 16TV, 64TV and 256 TV '
define picture representations whose horizontal and vertical resolution has been
increased linearly by a factor of 2, 4, 8 and 16 respectively. Preferably, the -
subfiles are arranged in such a way that the resolutions of the representations
defined by the successive digitized pictures increase (linearly) in steps of 2.
During reproduction, when the consecutive subfiles are generally read
successively, it is then simple to first display a representation of a picture of low
resolution and, subsequently, to replace this representation wholly or partly by
representa_tions of the same picture of each time increésing resolution. This has
the advantage that the waiting time before a picture representation appears on the

display screen is minimized. Indeed, on account of the limited amount of
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capacibility of a playback device, attention nmay be direcfe bo t he- US
Patent to Hayes et al, No. 4,855,842, which describes the {n€ef MR 1887%f
Such a nodule for a prograrmed vi deo teachi ng system and] how.such_an
auxi liary nmenory nodul e can be used to lWrmt access by ohe or nore
specific users (students) dhd keep
REPLACENE,NF, fion needed for this, the read-out time of a égmzed VglClﬁ %ﬂﬁn g track of
a student' s™progress I'n"accordance Sent

i nventi on, @weiesdnnemxeprean;auon 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 value will be referred to hereinafter as
a color pixel and an area of constant luminance value will be referred to
hereinafter as a luminance pixel. A row of color pixels of a width equal to the
full pic.ture 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 digitized picture
by assigning to each luminance pixel and color pixel a digital code specifying the
relevant luminance value and color values. These digital codes will be referred

' hereinafter as digitized pixels.

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
(Y3 15 ««-3 YK-1 R-1)- The color pixels bear the reference signs (Cy j; ...;

Ck R)- It is to be noted that in Fig. 3, as is customary, the dimensions of the’
color pixeis in the horizontal and the vertical direction is twice as large as the
dimensions of the luminance pixels. This means that the resolution of the color
information in the horizontal and the vertical direction is a factor of two lower
than the resolution of the luminance mformanon

A suitable picture coding is that in which a dngltal 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
values of the colour-difference components U and V respectively. Such a coding
will be referred to hereinafter as an absolute picture coding. The digitized-
pictures achieved by absolute picture coding will be referred hereinafter as
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trasportable, menory nodule is used for storing user-sourcREPLACE{\-MﬁHEET
paraneter data, such as contrast, picturée magnification, [cgl g} bal ance,
saturation, border type and border |ocation, etc., ther¢ 2bMAR99Re
user to save, in a renovable nenory nodul e, paraneters fhat_have been
input to the microcontroller, as by wayldf a conventiongl, hand-held

renote control (ll R) unit 600. Rerovable -nmenory nodul e 456—way—then be
extracted fr ohsalvelyrgoded piBaresnPrefierablyayepresentations of anwmbesiofidewt ed i nt o

t hat device dur| -stbsequent pl avback rahlOR: i r Long with
Its associat éﬁsrog'{h% gapl?tlﬁp% fﬁ%ﬁpr&d:%o%?mg%g ic@é&fgxrc R{cr%sﬁtﬁggleﬁnbges Lgﬁot her
reproduct i on pigtire.information to be recovered iftifadéifnpleombnmer| Thistis pardcudss st andi ng
of the picture custom zi ntg and auxiliary storage mechani sm of the present

¢

i nvention, t #8va%ARERYS g the simplified pighurg ressigyah and pepradugtionsystest 19n and t he
data structun : eqnl e. L I CLHEBS: 2N | 21 ed

par anet er figﬁ‘é@? zi% g%ﬁ&d%ipﬁgé%?%ﬁﬁ]g sgggl?‘é%- gﬁg o@?ﬁg&%ne or a
plurality of cpnsumeresarket, to be kept low by théhese afisimple pieture degadirg shisemsont o

which digitized picture files have been recorded is inserted i nto pl ayback
devi ce 420 in figure 21 Theruse or}apelcture file with a number of absolutely coded Py

pictures of different resolutions simplifies the reproduction of representations of

composite pictures, where a representation of a small low-resolution picture is

~ displayed within the outline of a representation of a higher-resolution picture,
The reproduction of such a representation of a composite picture is referred to as
"Picture in Picture” ("PIP"). Moreover, recording a plurality of absolutely coded
pictures defining representations of the same picture with different resolutions
simplifies the reproduction of enlarged representations of details of a digitized
picture. Such a function is also referred to as the TELE-function (or ZOOM- -
function). The availability of absolutely coded pictures with different resolutions
implies that for some of the TELE functions and PIP functions the required
picture information is directly available and need not be derived by means of
additional picture processing operations to be performed by complex circuits.

In the recording of picture information it is customary to record
the digitized pixels in rows (or lines) or sometimes in columns. Recording in
lines is to be preferred because in the customarily used picture disphy units the
picture information should be presented in the form of lines.

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

To illustrate this coding method Fig. 4 shows one luminance
pixel Y of 2 low-resolution picture and four luminance pixels Y 1'.1'; Yy Y12
and Y3 2' of the corresponding higher-resolution picture in the case that the
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presentation of picture on NTSC display 422 can be controll pdj by the user
via IR remote control unit 600, which is shown in greater detpi® 2 MAR 4887
27. Individual pictures can be viewed by entering the pictuyel nunber using
buttons 604 and then pressing the play tton 606, or by pressing elther -
the track forward or track backwards arr 608 to nove on'ite-the_next or

back to the ' ol . (] eRselt g{& oF ' d from
t he disc 640@’?&2%?%%#%@?%%@3%‘&%%& ame[l%rp at a ‘?fsﬂﬁltsne tgf@%ntrol
the nenory agselute luatihanek vaiecofi the 4irtinance pixels Y g',cap r\?q'l the mesiduat ed
picture is read frompicture nenory 450. However, shquld’

[ he,  orientation
code in the ¢dHE WGP epnees fhergingfigraeiomred p As Jest Wéﬁaﬁ'{ﬁs) &% or
exanple to = : . ' t he eSedodh friahde ol
data for thglﬂﬁg@ﬂng&%‘rlﬁgég urg%%:ﬁg@égﬁﬂgﬁbf °F'é?(%~gi ng tﬁgﬁ"& cture onto
the disc vi apiké) Yehothieway the (dsidpal ealfids of 2 hempleteepictre campe deteominedt t he
picture via rotate. byttons 620 ' h al.so &uoaj)min'or

3o e |

out to di splkah um%ﬁnq)fort the color infonnatign.eAsu eernugme_r of resi
values equal to zero or being very small is large in comparison with the number
of large residual values a substantial data compression can be obtained by

applying an additional coding in which the residual values are non-linearly

quantized and are subsequently subjected to, for example, a Huffman coding. A
digitized picture achieved by the above residugl coding will be referred
hereinafter as residually coded picture.

A residually coded picture can be used as a basis for a new
residual coding for a picture with further increased resolutions. Thus, by
recording one absolutely coded low-resolution picture and a series of residually
coded pictures of increasing resolutions in compressed form it is possible to
record a pluraiity of digitized pictures defining representations of the same
picture with increasing resolutions. In the picture file IP1 shown in Fig. 2 the

_ pictures in the subfiles TV/4 and TV are absolutely coded and the pictures in the
 subfiles 4Tv, 16TV, 64TV and 256TV are residually coded, with non-linear
- quantization and Huffman coding. -

The color information is also coded residually in a way similar to
the luminance information. However, the horizontal and the vertical resolution of
the consecutive residually coded color information increases by a factor of four
instead of by a factor of two as with the luminance information. This means that
a picture file containing only residually coded luminance information and no
color information (4TV and 64TV) altema.tes with a pict'ui‘é file contéining both
residually'coded luminance information and residually coded color information
( 16'I_‘V aﬁd 256TV), see Fig. 2. Leaving out the color information in the subfiles
4TV and 64TV reduces the required storage capacity and the access time to the
coded picture information in the picture file. However, the absence of the color
information in the subfiles 4TV and 64TV need not adversely affect the picture
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34 picture in enlarge formby pressing the zoom button |6]0—Fe+rowed-bi
ei ther of the up/ down arrow keys 616, which instructs tre n%g& §L§ontrol
circuit 452 to read out the proper portion of the picture |stéore ARn1897
pi cture nmenory 450. Further, the user may alter the appgqarlance of any

di spl ayed picture by pressing the "lightgn" button 622 folll oned by either
the up/down arrows 616, which cause the supply of control “cottles—ox

i ncreasi ng qualiycduriiy fRPrdduer 6 THiS ¢ bhuieduning: ther reprodastiercdf xel y, or t he
left/right arrows 618, which increase or decrease the brightness of the

picture, redBRIessiation ofiyy digitigsd migturenfor Mhich Y colRr ‘881"5\3"%83% Berd

‘recorded the color information of the next coded picture defining a representation

of higher resolution or the color information of the preceding coded picture
defining a representation of lower resolution can be utilised. In order to reduce
the total access time to the required picture information it is to be preferred to
record the color information U, V in the subfiles 16TV and 256TV contiguously
to the luminance information Y in the subfiles 4TV and 64TV, as is illustrated
for the file IP* in Fig. 2.

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

The stored digitized pictures generally define a number of
pictures with a "horizontal" orientation or landscape format (i.e. fora faithful
reproduction the picture should be displayed in an orientation in which the width
of the picture is larger than the height of the picture) and a number of pictures
with "vertical” orientation or portrait format (i.e. for a faithful reproduction the
picture should be displayed in an orientation in which the height of the picture is

" larger than the width of the picture). -

By way of illustration Figure 1 shows a picture capture medium
3 with some pictures in landscape format (2a, 2b, 2c and 2d) and one picture in
portrait format (2¢). On the record carrier all the digitized pictures are recorded
as though they were repreSentations of pictures in landscape format. This is in
order to enable a uniform picture scanning to be used without the necessity to
detect whether the scanned picture is of the landscape or portrait type and o
change over the scanning and/or picture processing depending upon the detection
result. However, this means that during reproductibn the representations of
portrait format pictures will be displayed with an incorrect orientation. This can
be precluded by providing a possibility to assign a orientation code to the
recorded coded pictures, which code indicates the oriefitation of the scanned
picture. This code can be used to determine 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 orientation




nodi fication circuit 453 to alter the brightness or contrgﬁgﬂé¥£ﬁ%£g;§ﬂtg
digitized picture as desired, via digital |ookup tables.
The user may also alter the color of the displayed picturle. For2 MAR 1997
pur pose, the user nmay depress color button 624, followed {byl either the
up/ down arrows 616, which ause the geneﬂﬁtion of control lcodes to increase

or decrease the col or turation Qf th cture, r eGt ! e
the user mayofefANRSInciided i FY?’V@RW‘“E&E 618! I%ﬁﬁ% éH ésrésismeeiocol or’

bal nce of t hcobd Hedk BrichBHAFcdelGh the BInddISHlE BB ofth &bk Gelbridtslionone
modi fication circurt 455 to alter the saturation or color bal ance of the

di giti zed picodasria agonreciatleahemnonyi ayranged 3n thegread|upit aroronaedted o this ri x
circuit (not shown). The user may al so create a col ored
border in tMBpicture via color border generator and text generator 455 by

first pressing the bor qgfrifaUiebfsdubdén itak lipiepossible fdedsiérimine bryite basfs and 618
whi ch all ow the border to De properly positioned. The color of the border

can be changéthegrigntation cagetwhethas| the renreseatation 40 dedlisplyed shewdd B6ut t on 626
I TaTEOLE e, D R FuRE od Wi Bl 11 2.

performed prior to reproduction. A drawback of including the orientation codes
in the picture files IP is that these rotation codes have to be determined already
during scanning of the pictures. In practice this means that an operator of the
picture storage system should determine for each scanned picture whether the
stored picture is to be rotated during reproduction, because the known aﬁxiliary
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 orientation codes are already available during recording of
.the digitized picture information it will be advantageous to record these codes on
the record carrier. In the case of the file organisation shown in Fig. 2 a suitable
position for recording the 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
fotat.ion, wether instead of a representation of stored coded pictures a
representation which is slightly shifted (to the left, right, top or bottom) should
be displayed. This is certainly desirable if the display area within which the
representation is to be displayed in a display unit is smalier than the dimensidns
of the representations, because it is possible that an important detail of the
picture falls outside the display area. The desired shift_can be specified by
assigning a translation code to every digitized picture. Tn Figure 6 a suitable
translation coding for a picture 90 is defined by means of the coordinates xp and
ypofa v'ertex 91 of the picture 91 to be displayed after translation. By means of
a translation code and a magnification code it is possible to specify the
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part of the picture 90, defined by a transiation xp, yp and a magnification factor
of 2. In addition to the above data it is also possible to include other picture
parameter data in the subfile FPS of the control file BB, such as for example
parameters specifying a color or luminance adaptation and other picture
processing operations to be applied before a representation of the coded picture is
displayed. Moreover, it is advantageous to store the desired sequence in which
the pictures must bc'reproduced in the subfile FPS within the control file BB.

A collection of picture parameter data defining the preferred
sequence as well as all the desired picture parameter data for all the coded
pictures on a record carrier will be referred to hereinafter as a set of picture
parameter data. It may be advantageous to record more than one set of picture '
parameters data 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 picture parameter data. It is to be noted that when a record
carrier of the write-once type is used the sets of picture parameter data can be
recorded on the record carrier only if they are available during recording. This
requires human intervention during recording. During reading of the record
carrier a set of picture parameter data is selected and the representations of the
coded pictures can be displayed in conformity with the selected set of picture

~ parameter data. Figure 7 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 picture parameter data. 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 picture parameter data 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 mcmdry 102 and can
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record carrier. This is problematic in particular if the record carrier is of a type
which cannot be overwritten, because the recorded picture parameter data then
cannot be adapted. This problem can be mitigated by providing the retrieval and
display system in Fig. 7 with a digital data base medium, e.g. a non-volatile
memory 105 in which together with a record carrier identiﬁcation code a new set
of picture parameter data or information about the desired changes of the picture
parameter data relative to the set of picture parameter data 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
picture parameter data in a most oompaét form, for which reason it is preferred
to record the information about the changes of the picture parameter data.

Fig. 8 shows by way of example a suitable format 110 of the
picture parameter data included in the file FPS on the record carrier. Tﬁe format
110 comprises a section DID in which the unique record carrier identification
code is stored. Such a code may comprise a large random number generated by
means of a random-number generator and recorded on the record carrier. The
code may comprise a time code indicating the time in years, months, days,
hours, minutes, seconds and fractions of secc.mds. Altemativély, the record
carrier identification code may comprise a combination of a time code and a
random number. In the format 110 the section DID is-followed by sections
FPS1, FPS2, ..., FPSn in which a number of different sets of picture parameter
data are s.tored. Each of the preferential reproduction setting sections FPS1, ...,
FPSn contains a portion SEL in which a set identification number for each of the
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the information about the desired adaptations of the set of picture parameter data

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 picture parameter data has
been stored. To each of these combinations a pointer is assigned, which pointer
is included in the section DID-POINT and specifies the address of the sections
DFPS], ..., DFPSn in the non-volatile memory 105.

Every section DFPS comprises a portion LSEQ with a code
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 orientation 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 to select the accuracy with which the picture processing information is
to be stored. Thus, it is possible, for example, to define three different lengths
indicating three different accuracies. LTELE and LPAN are followed by the
portions NTELE and NPAN. If the infom;ation about the picture magnification
and picture translation need not be changed this is indicated by the length zero in
LTELE and LPAN. By storing only the preferential processing operations for
picmrg_s with modified preferential processing opérations the space required for
the storage of the néw picture parameter data is reduced considerably. _A'pan
from the reduction of the required storage space by said recording of the
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required for the storage of modified data. When the record carrier is read an
adapted set of picture parameter data is derived from the picture parameter data
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 fixed non-volatile memory 105 a
changeable memory 106, for example in the form of a magnetic card, EPROM,
EEPROM or NVRAM, can be employed for the storage of picture parameter
data in the retrieval and display system shown in Fig. 7.

This has the advantage that a user can display the picture
information on a record carrier in accordance with the same picture parameu'-.r-
data on different picture retrieval and display systems to which a changeable |
memory 106 can be connected. When one of the two or both memories 105 and
106 are used for the storage of picture parameter data it is desirable that a
selection is made from the different sets of picture parameter data defined by the
sets of picture parameter data on the record carrier and by the modifications of
the picture parameter data stored in the memories 105 and 106. For this purpose
the unit 101 should comprise selection means. These selection means may be of a -
type which are operated by the user to make a choice from the various sets of
picture parameter data defined for one specific record carrier and selection
number by the picture parameter data 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 picture parameter data recorded on the’
record carrier, determine the sets of picture parameter data available for the
relevant record carriers and store them, for example, in the memory 102.
Subsequently, one of the available sets of picture pa:ametér?dam in the memory
102 is selected in accordance with a predetermined selection criterion.
Pi'eferably, the selection criterion is such that the highest prioriiy is assigned to
the picture parameter data information in the changéble memory 106, medium
 priority to the picture parameter data information in the non-volatile mgmpfy,

& -
and the lowest priority to the picture parameter data on the record carrier. If the

v —
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example, by successively by displaying the digitized pictures in the subfile TV/16

as representations which wholly or partly fill the display screen, preferably in the
sequence defined by the selected set of picture parameter data. However, it is
also possible to compose a representation in the form of a so-called mosaic
pictur-e from the subfiles, in which mosaic picture 2 large number of
representations of the coded low-resolution pictures contained in the subfiles
TV/16 are arranged in the form of a matrix, preferably in an order dictated by
the selected set of picture parameter data. By way of illustration Fig. 10 shows a
mosaic picture 130 made up of the represcntatibns (IM#1, IM#3, ..., IM#26) of
sixteen low'-resolution_ subfile pictures. '

Fig. 11 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 selecﬁ 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 IIDB.

Fig. 13 shows an embodiment of the picture storage system 12 in
greater detail. The scanning unit.1 in Fig. 12 comprises a scanning element 170

for scanning the photographic picture capture medium 3 and for converting the
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170 are converted into a luminance signal Y and two color-difference signals U

and V by means of a customary matrix circuit 171. A coding circuit 172 converts
the signals Y, U and V in a customary manner into absolutely coded signals (for
the lower-resolution pictures) and residually coded signals (for the higher-
resolution pictures) in accordance with the coding schemes described
hereinbefore. The scanning element 170, the matrix circuit 171 and the coding
circuit 172.are controlled by means of a customary control circuit 174 on the
basis of control commands applied to the control circuit 174 by the control unit 4
via an interface circuit 175. The absolutely and residually coded picture
information generated by the coding circuit 172 is applied to the control unit 4
via the interface circuit 175. The control unit 4 may comprise a computer system
comprising a display unit 176, a computing and storage unit 177 and a data entry
unit 178, for example a keyboard, for data input by the user. In a customary
manner the display unit 176 and the data entry unit .178 are coupled to the
computing and storage unit 177. The computing and storage unit 177 is further
coupled to the picture scanning unit 1 and the recording unit 5 via an interface
circuit 179 and 180 respectively. The recording unit 5 compﬁscs 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 reéords_ a corresponding information pattern
on the record carrier 184. The recording process is controlled by a control circuit
185 on the basis of the control commands received from the control unit 4 and, if
a_pplicable; address information indicating the position of the write head 183
relative to the record carrier 184.

i The storage and control unit 177 is loaded with suitable software

to arrange the residually coded digitized picture information supplied by the
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formatting rules, the picture parameter data 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 computing 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
Applications no. 88203019.0 (PHQ 88.001), 90201309.3 (PHQ 89.016),
8900092.8 (PHN 12.398), 8802233.8 (PHN 12.299), 8901206.3 (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. 8902358
(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. 13 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. 14. In
accordance with this format the data is arranged in blocks BLCK of a length
corresponding to the length of a subcode frame in the CD signal. Each block
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EDC&ECC containing redundant information for the purpose of error detection

and error corrections. The recording unit 5 shown in Fig. 13 further comprises a
CIRC coding circuit 187 for interleaving the information and for adding parity
codes for the purpose of error detection and error correction (hereinafter also
referred to as error correction codes). The CIRC encoding circuit 187 performs
the above-mentioned operations upon the formatted information supplied by the
formatting circuit 186. After these operations have been performed the
information is applied to an EFM modulator 188, in which the information is
given a form which lends itself 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. 15 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 cﬁstomary lead-out section LO (also 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”, xiefcrencgd DL, and

- the le application programs, referenced AF. This enables the recordéd
picture information to be displayed by means of a standard CD-I systefh.
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control file BB comprises a subfile IT comprising a section CNTR with control
data and a section FPS with the sets of picture parameter data. Preferably, the
section IT is recorded in a predetermined area, also known as the pregap” on
the record carrier in a section of predetermined length. This is in order to
simplify retrieval of the required information by the microcomputer. Further
recording in the pregap has to advantage that the format meets the CD-I format
requirements. If the section IT is not large enough to accommodate all the
control data a part of the control data can be recorded in a section ITC after the
file OV. In that case it is preferred to include a pointer in the section IT to
specify the startihg address of ITC. |
Fig. 16 shows the picture processing unit 141 in greater detail.

The picture processing unit 141 comprises a first detection circuit 250 for
detecting synchronization éodes LD and picture line numbers LN indicating the
beginning of each residually coded picture line. A second detection circuit 251
serves for detecting the beginning of each subfile in each picture file with a

- residually coded picture to indicate the beginning of the section IIDB containing
the addresses of a number of digitizing picture lines. It is to be noted that the
detection circuits 250 and 251 are needed only for processing the residually
coded pictures and not for processing absolutely coded pictures. For the purpose
of these detections inputs of the first and the second detection circuit 250 and 251
are connected to the signal path 142. A decoding circuit 252 for decoding the
residually coded picture 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 information. Data outputs of the picture fnem_ory 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
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. Indicates that the end of di
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 performed by the adder
circuit 259 is applied 1o the multipléx circuit 254. The control circuit 253 is
coupled to the control unit 140 via a control signal path 260. The control circuit
253 may comprise, for example, a programmable control and computing unit.
Such a control and computing unit may comprise,. for example, a dedicated
hardware unit or a microprocessor system loaded with suitable control software,
by 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
controlled in such a way that a selected portion of the picture information applied
via the signal path 142 is loaded into the picture memory. The information thus

o 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. 17 the reference numerals 261, 262, 263 denote picture
representations of the same picture but with different resolutions. The
reprgscntation 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 pict.ure lines of 1536 pixels each. The
digitized 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. 17 is 512 rows of at least 768
memory locations (also called memory elements). If a representation should
represent the entire coded picture that subfile is selected from the picture file IP,
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subhuder SUBHEAD of the blocks BLCK. For each subfile this data is read in
by the control circuit 253 in response to a signal supplied by a block
synchronization detector 262a upon detection of the beginning of each block

BLCK.

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

- picture memory 255 are read. In the case of read-out in accordance with the
progressive-scan principle all the rows are read in sequence.
A very attractive altemaﬁve for the method of storing the picture information in
the picture memory 255 is that in which the picture‘ memory 255 is first filled
with picture information from a picture file defining a lower-resolution.
representation of a picture and subsequently the content of the memory is
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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
known as the "spatial interpolation" method. After detection of the next subfile

(in the present case TV) the content of the picture memory is each time
overwritten with the picture information of this subfile in the methods described
above. The amount of information in the subfile TV/4 is only a quarter of that in
the subfile TV. This results in a substantial reduction of the time after which a
first provisional picture is displayed on the display unit. After read-out of the
picture file TV/4 this low-resolution picture is overwritten with a representation
of the same piémre having the desired resolution. As the picture files with coded

. pictures of successive resolutions succeed one another directly no time is lost in
_ searching for the subfile TV after read-out of the subfile TV/4.

In the case that a picture is to be rotated the address generator
256 is set to a state in which the sequence of addressing the memory locations is
adapted in accordance with the desired rotation angle. Figs. 18b, 18¢ and 18d
illustrate how the picture information is stored in the memory for a rotation
through an angle of 270, 180 and 90 degrees respectively. For the sake of clarity
these Figures only show the positions of the information of the first two pictufe
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
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
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effects, etc. stored by the user. The renovablije EEPROM
modul e 660 in figure 26 can al so be programed to produce ang 07 & MARE199 7
"al bunt' picture discs froma photofinisher equi pped with tHhe |CD recordér
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interface 458 of figure 22. The disc or discs containing the digitized
pictures, and illgravEpROMMese mAmorgJocations apmtepeztented ias@ frame &BR IR Fgr 7. who -

e al bum i scDutyt HEFul PreceSgderibed b B prienncs of g 9% Hekoitiion” ' "°
The organi zat |§1&uﬁa‘ inf mbeuﬁﬁﬂ Wl@iﬁi’n ghlpmg ddwgélﬂﬁ[ ieture iffofmhatione 15.

File 580 file cont ains a nunber of al bum order records, Tor exanple 910,

920 and 930, emaVirst to,pariarm thit BicHor is directiycavaiiable dn the pisture e EP.vosc
nunber 912, a > £,.914. The user progranms the al bum
disc data fil g&ﬂggagagtf‘m@}/gr ggtjﬁ%ogg’g&%ﬁy‘pl ctures, one at a time and in
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button 630 on rem)te control unit en the EEP dul e and “di scs are
given to the pfigitized picaiTRis tq%dtfpbm thesinformation jof @ past ofthe piefure, for

automati cal ly dembfembart 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
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2x2 memory locations, so that a magnified full-scan representation of low
resolution is displayed on the display unit. Instead of repeating each pixel 2x2
times in the memory the memory may be filled in accordance with the spatial-
interpolation principle mentioned in the foregoing. |

In order to magnify the residually coded pictures the above step
is performed first. Subsequently, the part represented by the frame 266 is
selected in the subfile 4TV. The part in the frame 266 corraponds.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 digitized 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 [IDB. 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 digitized picture line is selected from this
information which is situated shortly before the first digitized pxcmra line
corresponding to the picture line in the frame 266. After this, the control circuit
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which the part with the selected digitized pxcmre line is located. When this part
s found the read-out of the picture information is started and the adaptation of
the content of the memory 255 is started-as soon as the part of the first digitized
picture line which corresponds to the part of the picture within the frame 266 is
reached. The detection of this digitized picture line is effected on the basis of the
line numbers which together with the line synchronization codes LD have been
inserted at the beginning of each digitized picture line. The control circuit mds
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 rapid access to the desired information to be obtained. The detection of
the read-out of the desired residually digitized picture lines is simplified by the
presence of the line synchronization codes and line numbers in the subfile 4TV.

Fig. 19 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. 13. The shown read
unit 6 comprises a customary read head 280 which reads the information paﬁcms
on the record carrier 184 by scanning the track 20 and converts the resuiting
information into cbrresponding signals. The read unit further comprises a
customary positioning unit 284 for moving the read head 280 in a direction
transverse to the tracks to a portion of the track 20 specified by a selected
address. The movement of the read head 283 is controlied by a control unit 285.
The signals converted by the read head 280 are decoded by an EFM decoding
circuit 281 and are subsequently applied to a CIRC decoding circuit 282, The
CIRC decoding circuit 282 is of a customary type, which restores the original
structure of the information which has been interleaved prior to recording and
which detects and, if possible, corrects incorrectly read codes. Upon detection 6f
incorrigible errors the CIRC decoding unit supplies x new error flag signal. The
information which has been restored and corrected by the CIRC decoding circuit
282 is applied to a deformatting circuit 283 which removes the additional
information added by the formatting circuit 186 prior to recording. The EFM
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par anet er datja rs*‘augrrent ed7iin{accordance with the present enbodi nent of
t he I nventijon 32/(2“ o 20 atli ng a storage nei dum such as an electrically
progr anmabl e ir ga W nodul e, configured to be renovably interfaced
with the CD pl a trioller for stgying picture paraneter data
that has been (rermtel y) progrlammed by the user. The nodul e can be then
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di scs, so that %%u e cont al n| ng t stomsged pi cture
paranmeter data ¢gggsndiioh EDE® BCOaddebby dut fotmatting circuit 166. The error
correction circuit, which is comparatively complex and therefore comparatively
expensive, is not necessary. This is bemuse the effects of erroneously read codes
in the absolutely coded picture information can be masked simply by replacing
the mcorrectly 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 qf the signal
processing unit 141 shown in Fig. 16, 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 pi;tel is read and, at the same time, the multiplex circuit 254 is set to a
state in which the data outputs of the picture memory 255 are connected to the
data inputs. Subsequently, the address generator is reset to its previous state and

-~ . instead of the incorrectly read coded pixel the information read from the picture
memory 255 is stored at the addressed memory location.

In the case that a residually coded picture is read the value in the
memory 255 is not adapted upon detection of an incorrectly read residual value
but remains unchanged. This can be achieved, for example, by causing the
control circuit to generate a signal which inhibits writing into the memory 255
when the erroneous residual value is applied. |

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

With reference to Fig. 21-27 now further embodiments of the
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art. Figure 21 diagrammatically illystrates a photographic
ha
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set of twenty-four lgg,é)(_hi rty-six 36mmX24nmm picture frames of a 35mmfilm

strip 410, ar PPN by a high resolution optoelectronic filmscanner
412, such as a commer ci al inyacoarganeghvish thacdigital piswss paeesssingcsysieor of Eigarener
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mm picture frames of a 35 mm film strip 410, are scanned by a high resolution
opto-electronic film scanner 412, such as a commercially available Eikonix
Model 1435 scanner. High resolution scanner 12 outputs digitally encoded data

" (e.g: a 3072 x 2048 pixel matrix) representative of the interval electronic
scanning of a high resolution picture sensing array onto which a respective
photographic picture frame of film strip 10 is projected. This digitally encoded
data (digitized pict‘ure) is coupled in the form of a pixel array-representative bit
map to an attendant picture processing workstation 414 which contains a frame
store and picture processing application software through which the digitized
picture may be processed (e.g. enlarged, cropped, subjected to a scene balance
correction, etc.) to achieve a desired picture appearance. Once a picture file has
been prepared, it is stored on a transportable data base medium, such as a write-
once optical compact disc, using compact disc recorder 416. The disc may then
be inserted into a compact disc player 420 and, via the operation of selector
switches of a cabinet-resident control panel or (I) remote control unit 600, a
selected picture file is accessed for display on the user’s television set 422, The .
CD player may also drive a high resolution thermal printer 424 for obtaining a
hard copy of a selected picture.

- In accordance with the picture processing.system as described
hereinbefore each digitized high resolution picture is stored as a rcspecti\}c
picture file containing a low, (or base) resolution absolute coded pictures, and a
plurality of higher resolution residual coded pictures associated with respectively
increasing degrees of picture resolution. By iteratively’ comining the higher
resolution residual digitized pictures data with the low resolution ahsalute
digitized pictures successively increased resolution pictures may be recpyéred

from the base resolution picture.
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41 picture frame of filmstrip 410 is projected. This digitally encoded
data, or 'digitized picture, is coupled in the formof an inaging pixel
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etc.) to achi S fonidn {3572 £ 2048)cpicouee sqapeafrznB6 mm Ghy-@4amm picture frame of 2
_35 mm film strip 10 may be stored as a respective picture file including a base

resolution digitized picture containing data values associated with a spatial picture
array of 512 rows and 768 columns of pixels and an associated set of residual
coded pictures, t0 be stored on the disc. Wi_thin the workstation itself, the base
resolution digitized picture may be further sub-sampled to derive an even lower
resolution sub-array of picture values (e.g. on the order of 128 x 192 pixels) for
display on 2 segment of the system operator’s workstation for the purpose of
identifying picture orientation and specifying aspect ratio. Preferably, a header
file-is associated with each picture file for the purpose of specifying how the
picture was captured on film and has been correspondingly digitized and stored
on disc. The information in the header file is used by the playback device to
ensure that the picture will have an upright orientation and the correct aspect
ratio for the reproduction device. In addition, a master header file is recorded
which includes a unique ID number for each disc recorded by CD recorder 416
in figure 21, in order to uniquely identify each disc.

When a film strip is originally scanned in the photoprocessing
minilab, each picture is digitized as though it were horizontally oriented,
irrespective of its actual orientation on the film. The digitized picture is stored
in the wori:station's frame store, as is, and a lower resolution representation of
the digitized picture is displayed on the display monitor of workstation 14, so
that the picture may be viewed by the operator. As each picture is digitized and
stored on the disc, the photofinishing minilab operator, using a workstation rput
device, enters picture parameter data in the form a set of "presentation” control
codes that are incorporated within the header file associated with a respective
picture file to indicate how the picture has been stored, so that, when
subsequently accessed by a reproduction device, the picture will be piayed back
in an upright orientation at the correct aspect ratjo:

Figure 22 diagrammatically illustrates the signal processing
architecture of a picture retrieval mechanism that has been modified in

accordance with the present invention to incorporate an auxiliary removable
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are coupled to 2 memory access control circuit 452, which controls how the

digitized picture data is transferred from the disc into picture memory 450 and

pow the contents of the frame store are read out to associated circuitry 454 for

driving a color television display 456. Depending upon the size of picture
memory 450, the architecture of the memory access control circuitry may
incorporate decimation/interpolation operators to adjust the aspei:t ratio and size
of the picture eventually supplied by the frame store to the television display. In
accordance with the improvement provided by the present invention, the

. user/viewer is able to supply and store customizing picture parameter data
idependently of preprogrammed picture parameter data on the disc, so that
microcontroller 444 will control the presentation of picture data to the display
device in accordance with such user-preference inputs. For this purpose,
microcontroller 444 is coupled with an interface 458 through which it may write
to and read a removably engageable auxiliary digital data base medium, such a
memory module 460 e.g. in the form of an electrically erasable programmable
read only memory (EEPROM). The form module 460 takes may be any of a
variety of currently available EEPROM modules, such as a “smart card” or a
magnetic ROM cartridge used in commercial video games and laptop computers.
For an illustration of the use and manner of interfacing an EEPROM device, per |
se, as an auxiliary memory module for augmenting the internal storage
capacibility of a playback device, attention may be directed to the.US Patent to
Hayes et al, No. 4,855,842, which describcs_ the interfacing of such a module for
a programmed video teaching system and how such an auxiliafy memory .fnr;odule
can be used to permit access by one or more specific users (students) ahd keep |
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data, such as contrast, picture magnification, color balance, saturation, border
type and border location, etc., thereby enabling the user to save, in a removable
memory module, parameters that have been input to the microcontroller, as by
way of a conventional, hand-held remote control (IR) unit 600. Removable
memory module 460 may then be extracted from interface 458 in the playback
device and reinserted into that device during a2 subsequént playback operation or
inserted, along with its associated disc, in another playback device for controlling
another reproduction unit.

In order to facilitate an understanding of the picture customizing
and auxiliary storage mechanism of the present invention, the following
discussion will explain both the operation and the data structure used to assemble
respective pictures and associated parameter fields that are defined in the course
of customizing one or a plurality of pictures.

‘When an optical compact disc onto which digitized picture files
have been recorded is inserted into playback device 420 in figure 21, the
presentation of picture on NTSC display 422 can be controlled by the user via IR
remote control unit 600, which is shown in greater detail in figure 27. Individual
pictures can be viewed by entering the picture number using buttons 604 and
then pressing the play button 606, or by pressing either the track forward or
track backwards arrows 608 10 move on to the next or back to the previous
picture on the disc. As the picture data is read from the disc 640, the
preprogrammed picture parameter data is dsed to control the memory access
cc;nu'bl circuit 452; so that the correctly oriented picture is read from picture
memory 450. However, should th;.-.. orientation code in the preprogrammed
picture parameter data be in error, due for example to an operator erroneously'
programming the presentation control data for-the particular picture in the course
of recording the picture onto the disc via CD recc;rdcr 416 (figure 21), then the
user may re-orient the picture via rotate buttons 620. |

The user may also zoom in or out to display only a portion of the



42 files for each stored picture for the purpose of specifying how the

pi cture was captured on filmand has been correspondingly digitized and
stored on disc, so that when played back, the picture will have an upri ght
orientation and the correct aspect ratéo for the display device.

Figure 22 diagrammatically illustrates portion of the filmstrip 410 that
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picture, respectively, or the left/right arrows 618, which increase or decrease the
prightness of the picture, respectively, by properly instructing the color and tone
modification circuit 453 to alter the brightness or contrast of the digitized picture
as desired, via digital lookup tables. _

- The user may also alter the color of the displayed picture. For
this purpose, the user may depress color button 624, followed by either the
up/down arrows 616, which ause the generation of control codes to increase or
decrease the color saturation of the picture, respectively. Similarly, the user may
depress the left/right arrows 618, which alter the color balnce of the picture,
respectively, by instructing the color and tone modification circuit 453 to alter
the saturati;m or color balance of the digitized picture by means of a digital 3 x 3
color correction matrix circuit (not shown).

The user may also create a colored border in the picture via color
border generator and text generator 455, by first pressing the border button 626
followed by the arrow keys 616 and 618 which allow the border to be properly
positioned. The color of the border can be changed by pressing the color button
624 and the border button 626 simultaneously, and then pressing keys 616 to
alter the color saturation, or keys 618 to alter the color hue.

Generation and positioning of the colored border may be

- accomplished by means of the border generator circuitry disclosed in co-pending
U.S. patent application Serial No. 405,816, filed Sept.' 11, 1989, entitled "A
digital circuit for creating area dependent special effects® by K.A. Parulski, et al,
and the disclosure of which is herein incorporated.
~ Finally, via a color and tone modification circuit of the type

described in the above-referenced Parulski et al *816 application for generating
"posterized” pictures, the user may also create special effects, by first depressing
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position. In frane 424 the arrow has been recorded with thejc irrera RETT by

the photographer in its flipped vertical position, rotated ,I ,gq

relative to its normal horizontal position. In frame 425 th arrow %gen
ina|

recorded with the canera held by the ph@sographer in its nofn vet-td
posi tion. Wil e not every strip of filmwl necessarily

contain pict ureg mamnl‘ﬁlﬁffdlnweérbwdheannmkeysﬁlﬁ\md 618 WMER cyede 2 TYRTTA
filmstrip c&ﬁ e ex cte€ Mg gsm h .hori zont IIy shot {whet her
upright or i pyagh ady ﬁﬁ° Y |"r'J§|°° f@f’g RAsteRzeg N falsg-coler,tothand

rotation) pl-cture " r&C QAL feGRe ther t han
physical l'y r oAl § Plkﬁler the film il,sVItSérllg%s E?It he ?rgelc% @gﬁ%cgﬂgﬁtﬁ Tsach

pi cture on the &b dmtBtwﬁlqh the mamm:hugmemmtmmm bere
ive of its act orientation onthefllm

h |1
e arai C1 vt by dusicloif 35 BF i Sereen ety HsHRLs SppBA By e enemtire. | ao
is, and a | O\gﬁsroﬁ&sﬂhﬁm Rés U&hs‘cﬁﬂoﬁﬁzédhEin %QM%&M%O\? hftti' 2

di spl ayed orf2Phe di spl ay nmonitor of workstati € picture

may be Vi e\/\a/érya;esn'alﬂ dprethatuser toTproable o display the picmre mshdﬁ.gum ined and

stored, the sy atlon |n device (e.g. a
keyboard or G?ﬁfiggﬁg @?%?%Hon "}%ﬂ? &ﬁg‘érﬁ‘? Siomization P re
each time the picture is to be replayed. Thus, it is advamageous to be able to
store the data describing the parameters which indicate how the picture has been

D

altered, so that it can be recalled and used subsequently, when the user wishes to
display the same picture. Because the system of figure 21 uses a write-once
optical disc, and becuase CD player 620 cannot record information onto the

~ optical disc, it is not possible to store this data onto the compact disc 640 of
figure 22. '

Thus, some other method of storing the data is required. While a
control data memory may be permanently housed within the CD . player, it is
p}eferable that the storage device, such as EEPROM module 460 in figure 22, be
removable and insertable into one or more other playback units. |

In accordance with the present invention, once the user has
customized picture in the manner describet)! previously, the store button 630 is
depressed, which causes the parameters which define the manner in which the
picture has been altered to be temporily stored in a scratchpad RAM 445. The
user may then proceed display, and optionally alter, any or all of the pictures on
the disc, depressing the store button 630 once a preferred picture display is
obtained. After all viewing, altering, and storing of plctura on the disc has been
completed, the eject button 640 is pressed, which causes the disc to be ejected
from the CD player, and also causes data stored in scratchpad RAM 445 to be
written into EEPROM memory 460. As a result, the next time the same disc is
inserted into any player containing the EEPROM module 460 used during the
progmmm.ing session just described, the customized control data can be-read out
from EEPROm module 460 into the scratchpad 445, in order to display the
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associ ated Wi th each respective picture file. Thei f ormat of
g grﬁzanagg;on control file, such as header file 43 2 2 MAR 1997
: 36
picwfes in the order programmed earlier and with the same 200m position-color—
palance: etc.

The user may delete any of the programmed pictures by pressing |
the clear button 632, so that any new pictures may be customized by advancing
10 the desired picture optionally altering the appearance of the displayed picture,
and then perssing the store button 630. This new control data is again
:empﬂfafily stored in scratchpad RAM 445 and then written to removable
EEPROM module 660 when the disc is ejected, as described above.

Figure 23 illustrates the organization of the data stored in

~ EEPROM module 660 for the storage of parameters which control picture
customization as described above. For purposes of providing an illustrative
example, the memory organization of figure 23 assumes that EEPROM module
460 is a 64K byte memory, which corresponds to a 16 bit address space. The
64K memory is divided into four separate sections, a pointer table section 520, a
video display control data section 540, an optional reprint request data section
560, and an optional album disc data section 580. The lowest addresses are used
to store a pointer table 520 which stores a multiplicity of pointer entries of three
different types: disc identification (ID) pointer entries, such as disc #1 pointer
entry 502 and disc #n pointer entry 560, print request pointer entries, such as
print request pointer entry 510, and album disc request pointer entries, such as
album disc request pointer 514. _

The disc ID pointer entries, such as disc #1 pointer eatry 502,
are 6 bytes in length and include 2 values, a 4 byte disc ID number, such as disc
#1 ID 503, followed by a 2 byte address value, such as disc #1 address 504.
Address 504 is the address within EEPROM address space 500 at which the data
for the disc having an ID number matching the value stored in location 503 is
stored. In other words, the address 504 "points” (as depicted by line 504) to the
EEPROM memory location at which the picture parameter data for pictures with
disc #1 ID 503 are stored. Similarly, address 508 at which the data for the disc
#N having an ID number matching the value stored in location 507 is stored. The
pointer table 520 contains disc ID pointer entries for all discs which have been

- previously inserted into playback dgvice 420 and progmthed in a manher to be .
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422H associated with picture data file 422D, into which norjmal—vei-t4icy
picture frame 422 on filmstrip 410 has been digitized by gcanner 412,"""'|"'§“"""*'

shown in Figure 23 as conprising an Mbit orientation filed 432 2aMdRNogy t
aspect ratio field 433 and a suppl emantﬁ:tl field 435,. in whig¢gh additional
I nformation, such as title, date, etc. -ﬁ/ be inserted by {he op€ '
the course of fao hng a digitized picture for storage o di sc.
t he four posé?sﬁf"éég;%’éc]{)ﬁfe orientations described above and depicted In
Figure 22, M2 bits ar eWhegul discl i imsertdicinto a «TiD playen 420othe féGAbytglID code
wi dth of aspect ratio field 433 depends, upon .the numher qof all bl e
pi cture aspenembeftRragrammest, ing e %eaﬁ?‘td‘%ﬁéeﬁﬂngm gﬂ‘l‘ﬁs"a modat e up

Lo oot 01 {1erent) SRORRITD RuhBar is'rbul Yy dbrbfindtlls QY39 rifbeohtigyapar aret er s

and field fo S gl ven here are nere ‘or purposes o tration and
are not -t o bgss QMivroconediles 4d4 dicn\searches the pointentabien5200® deteraine ifadny

D dat a1 or mbtheghsc 5. Hanenarnle Shk AThE et lecaton iy g S0a daiehthe 1D
Rat her ¢ han BUBRRQfIRE Riccisd0p MR s FRENS R Ranpi, Win' GO TBRLY kel Y O
to foll ow w | loeationf 50% &f EEBEROM address spaced 500, the corresponding picture
parameter data (video control data) in this exampled disc #N data file 518, is
read from EEPROM module 460 into scratchpad RAM 445 via memory modue
interface 58 and microcontroller 444,
- The data in each of the individual disc data files, for

example disc #N data file 548, is organized in the manner shown in figure 24.

For

The data file 700 is composed of a number of display records, for example
display records 720, 760 and 780. Each display record, for example display |
record 720, is composed of two parts, a required part 722 including a status byte
730 and a picture number byte 732, and an optional part 724 which depends on
the value of statys byte 730. The picture byte 732 indicates which picture data
record on the disc should be used to create the picture. This alilwos the pictures
on the disc to be played back in any order, and fuerther allows the same picture
to be displayed more than once, in two or more different altered forms, so that,
for example, different parts of the same picture can be viewed at differing
magnifications. |

The two LSBs (bit 0 and bit 1) of the status byte 330 are used to
stored the orientation of the picture. The next 5 bits (bits 2-6) of status byte 730
indicate which, if any, optional features have been used to alter the picture. In
particular, bit 2=1 indicates that the zoom feature was used. When bit 2=1,
three one byte parameter values are stored following the picture number byte, the
first byte 734 indicating the zoom value (maghiﬁc_:auon), the second byte 736
indicating the relative position of the left edge of the zoomed ar_u.in the x
direction relative to the left edge of the original picture, and the third byte 338
indicating the relative position of the top edge of the zoomed area in‘the y



RCFLAGEMENT SHEET |

architecture of the storage and retrieval nechanismand the ner n Whi¢h™
it processes pictures having a variety of orientations and aspgct9 rzatm'@s q7 P
Figure 24 diagrammatically illustrates the signal processing Jarjchitec ur@ g 1

of a picture retrieval nechanismin accqdance with the presgnt—rnvent+en; |
whi ch may be incorporated in a conmerci 8Iy avail abl e digital} data storage [

and retrieval device,.: ' ' . aef ‘aeo
aanal s to aneeBorRilsi@ie SATBAH SR MAKE 16, & v hoHaAd, h
noni tor. As shcalvqhd' Fodnh featureg was,notlased tocditer fthepicture] aml théCGhree anelyteed over
i nput bus 442% a deformatter 442, which separates the control data (the
header fi el d),fameter (VARICS BIEODOLSETCR)Ahys regugingthe MERRTY FSAWrs upl ed over | nk

444 to a mam?ry control |£4 sﬂ!ﬁ% fef Bi §=qi ﬁhi&&s'%att;lh%@l&ﬁighﬁg Rger |ink

448 to a random access Menory [ he st orage capacil corresponds
to the size %d iHacbrighmess byte| 242 ane praseat, whileHie XZ0dndicates that shis featuren t he

S5 1 e g poeyed W SRR e oA o e Al o R Bt o0
tC_(r)\rerblggﬁtelr SP?lgﬁt'h%F*“?ae‘?grm badlohd Rie Biiuk '%91:”‘745. HO5 = 10nbRAtes War gt rol 1ing
porder feature was used and that border color byte 748, border X position 750,
and border Y position 752 are present. Bit 6=1 indicates that the effects feature
was also used, and that the effects byte 754 will be present.

- Note that for display recorder 370, on the other hand, none of
the optional features was used to alter the appearance of the picture, except
perhaps the orientation feature. Status bits 2-7 all are set to 0, indicating that the
picture number stored in EEPROM address 772 should be displayed with the
default settings for zoom, light, color, and bérdcr, and without special effects.
For display record 780, only the "lighten” 622 button was used to alter the
appearance of the picture, so that bit 3=1, and the contrast and brightness

_ parameters are stored. Record 790, where bit 7=1, indicates that the end of disc
data file 700 has been reached.

The removable EEPROM module 460 shown in figure 26 can
also be programmed to order one or more reprints from a photofinisher equipped
with the thermal printer 424 and CD player 420 (figure 1) which incorporates the
membry module interface 458 of figure 22. The disc or discs containing the
digitized picture, together with EEPROM module 460, are delivered to the
photofinisher, who can automatically generate the desired pictures in their
desired form, by reading the reprint request data 560 (figure 23).

" The organization of file 566 is shown in greater detail in figure
25. File 560 contains a number of print recorders, for example 810 and 820,

each of which is composed of four values, a four byte disc number 812, a one
byte picture number 814, a one byte print size parameter 816, and a one byte
‘copies value 818. The user programs the reprint request dara file 800 by '!béating
a desired picture and pressing the reprint button 620 of remote control unit 600.



- REPLACEMENT SHEET

At
out address/clock signals which are supplied over respective gddr 23%@
1 nks 452 and 454 to a set of associated colum and address doynt 61937

and 458, respectively, for controlling39he rate and order in

contents of nmenory 450 .
The USES next pusher up/down arrow button 616 to select the desired print size, N—

ers the number of copies desired usin buttons 604, and finally pushes the store
putton 630- After all the desired picture prints have been selected and stored, the
is ejected and the reprint request data is written from scratchpad RAM 445

:s;EpgoM module 460, followed by the "reserved word" disc number=0,
indicating the end of the reprint request data. When the EEPROM module and
discs are supplied to the photofinisher, the reprint request data file may be used
10 automatically determine the size and number of reprints, and the disc data file
used 10 automatically select any optional features such as zoom, color balance,
effects, etc. stored by the user,

The removable EEPROM module 660 in figure 26 can also be
pmgrammed to produce one ore more "album" picture discs from a photofinisher
equipped with the CD recorder 16 and playback device 420 of figure 21, which
incorporates 2 memory module interface 458 of figure 22. The disc or discs
containing the digitized pictures, and the EEPROM module 60 are supplied to the
photoﬁmsher, who may automatically record the desired plcmres in the desired
ordcr onto the new album disc, by reading the album disc data 580 in figure 23.

The organization of file 580 is also shown in greater detail in
figure 15. File 580 file conﬁins 2 number of album order records, for example
910, 920 and 930, each of which is composed of two values, a four byte disc
number 912, and a one byte picture number 914. The user programs the album
disc data file 800 by locating the desired pictures, one at a time and in the
desired order, and pressing the album button 660 followed by' the stored button
630 on remote control unit 200. When the EEPROM module and discs are giyen
to the photofinisher, the album disc data file is used to automatically decide the
order of transferred pictures, and the appropriate disc datafiles are also written
into the master header file of the new album disc, where they may be used to
automatically present the nictures on the album disc ysing the desired optional
features such as zoom, co.ur balance, effects, etc.,-origm]lf stored by the user in
the disc data files of the EEPROM module. - '

As will be appreciated from the foregoing description the limited
ability of an interval memory in a CD player to store user-generated picture



are accessed. - In particular, the "clock" signal lines allow
counters 456 and 458 to be increnented (when the up/down signal is
asserted) or decrenented (when the up/down signal is not asserted), the
"preset value" lines allow the counters, to be preset to the val ue

I ndi cated by these |ines, and the "3:2 %ecimate” line instructs the

t t Ki : i € s B | 0, 1,
5%, b 7. paramis? Ol € SGEeheh i it il b rilelt LEBGARRRESERE [ 1
to skip everygntondincotporating. £stotage Misidurle swhcaseaselectfically 2, 3, 4, 6, 7,
8, 9, 10, 1Z2; 13, etc.). poi nted out previously, each

field of pi ptogrammalle reagronly memery module); ganfigured 1gibe sgmovablyrigierfagdded as

t hough the pi ¢t | gﬂ,n.p' 2r - | ggnqundﬂg ed from

the disc inf"’b‘ﬁnl‘gérrgrﬂyﬁlz , the pic tﬂlrég%dg{t%&#ébgﬁfﬂ?’y witten gql%gc ly into

nmenory 450 pgent(rémotely) programkimed royrthe iusern Thisi méduld earpbe thenerenved fonout from
menory 450 I n z%%&)géggnce wth the contents of its assocjat ed header

det ermi nes th¢cP eYiIFANd; derteds inig, thay, o apgther playback device for
| controlling its operation. The customized picture parameter data may include one

ore more picture reproduction parameters including contrast, picture
magnification, color balance, saturation, border type and border location. It may
also store information from which a photofinisher may prbduce hard copy prints
of selected pictures or an entirely new album disc of user selections taken from
multiple discs. When creating a new album disc, the customized picture
parameter data may be recorded from the memory module into the master header
file on the new discs, so that the EEPROM module containing the customized
picture parameter data does not need to be replicated.
While we have shown and described an embodiment in

~ accordance with the presént invention, it is to be understood that the same is not
limited thereto but is susceptible to numerous changes and modifications as
known to a person skilled in the art, and we therefore do not wish to be limited
to the details shown and described herein but intend to covér all such changes

. and modifications as are obvious to one of ordinay skill in the art.
| Figure 21 diagrammatically illustrates a photographic color film
processing system in which the present invention may be employed. However it
is to be noted that the application of the invention is not limited to this system,.
but may be incorporated in any digitized picture processing system.

In accordance with the digital picture processing system of Figure

21, photographic pictures, such as a set of t;venty-four or thirty-six
36mmX24mm picture frames of a 35mm film strip 410, are scanned by a high
resolution optoelectronic film scanner 412, such as a commercially available
Eikonix Model 1435 scanner. Scanner 412 outputs digitally encoded data (e.g. a
3072X2048 pixel matrix) representative of the internal electronic scénning ofa
high resolution picture sensing array onto which a respective photographi¢
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pi cture on an associ ated display device (TV nonitor). Wen picture data is
read out fromnmenory 450, it is coupled over link 460 to a border generator
462 which controllably substitutes for the pixel code values accessed from
menory 450 an alternate code val ue, reprgsentative of a prescribed border
color (e.g. black). For this purpose, border generator 462 preferably.
conprises a mul i phfweedf fivi seip 4103is \projested.OTHIe digitdllycerdoded datat or anal og

converter 470 either receive t he pi xel code data values from nenory 450,

or to insteadygideas’ wiCtare: poseupled Wohe foum 06 2p JPRBUERIXAATEY T escr i bed

border col or- The 0, | L1 G ' raQk ! ed:cRy t he

control si gna&PfﬁFP‘gﬁ?‘ai&zg%pf JPO%&%#D%@%‘H&\;\%{DF%P ﬂ\gi\gbﬂisﬁﬁ? IF‘] i4gh'\/\g§l,cnbor der

generator 462 qﬁﬁhesiﬁmﬁ stofengneicpisturd prodessingpapplicatiar saftwaraghtough mhiched by
e

menory cont r 67 r 446, which fills in rder_.reqgions_of the 512X768 picture
array, for the digitizest picture E?yvme?'@"’? ké'eﬁ’ilaﬁéfi W%‘Sﬁ'ecwml'rf" Jﬁ‘é“ﬁeader
field specifl s thpiatdioesetonivic 5t Reieve & RBsiNicpidhe Rppatariceadnawty 11 om
menory shouIGPﬁ’ﬁcupy ess than the entirety of the .

picture file has been prepared, it is stored on a transportable medium, such as a

write-once optical compact disc, using an optical compact disc recorder 416, for

subsequent playback by a disc player 420, which allows the picture to be

displayed, for example, on a relatively moderate resolution consumer television

set 422 (e.g. having an NTSC display containing and array of 485 lines by 640

pixels per line), or printed as a finished color print, using a'high resolution

thermal color printer 424,
As described hereinbefore in this application each high resolution
captured picture is stored as a z:espective picture file containing sub-files with a
low, or base, resolution absolute coded picture bit TV, an absolute coded picture
4TV and a plurality of higher resolution residual coded pictures 16TV, 64TV and
256TV associated with respectively increasing degrees of picture resolution. By
iteratively combining the higher resolution residual picture file data with the base
resolution bit map picture, successively increased resolution f)ictures may be
recovered from the base resolution absolute coded picture for application to a
reproduction device, such as a color monitor display or hard copy printer.
. The digitized pictures TV, 4TV, 16TV, 64TV and 256TV may
be obtained by scanning a 36mm-by-24mm picture frame of 35mm film strip
*410. The base resolution absolute coded picture may be further subsampled in a
workstation of the photo-finishing minilab system to derive an even lower
 resolution absolute code picture TV/4 (e.g. on the order of 128X192 pixels) for
display on a segment of the system operator’s workstation for the purpose of
'identifying picture orientation and specifying aspect ratio. |
As pointed out above, the present invention takes advantage of
the information storage capability of the compact disc to incorporate withina
header file associated with each digitized picture, additional presentation control
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45 display. The resulting conbined picture and border data is then out put
to digital- to-analog converter 470 for application to a display device,
such as,a color TV nonitor, so that a reproduction of the original 35mm
picture will be presented to the viewer.g2 Because
conventional television nonitors customarily enploy a display screen having

a 4:3 aspect r atg[ ﬁéawioﬂea\pxmrﬂm the m‘gowéf speciffing tops therpicturdiwas

i rrespective 6 The orientation of th

2 aspect ratio ture stored in
menory 450, t‘_gﬁmadm@“hgn%hmr%?mmﬂﬁ Ypﬂéﬂjﬁﬁde”@oﬁg"‘a &

that, when played back, the picture will have an upright orientation and the
correct aspect ratio for the display device.

Figure 22 dxagrammancally illustrates a portion of the film strip
410 that contains a plurality of successive picture frames 421...425, on each of |

 which a picture of an arrow 430 has been recorded. In frame 421 the arrow has
peen recorded with the camera held by the photqgmpher in its normal horizontal
position. In frame 422 the arrow has been recorded with the camera held by the
photographer in its normal vertical position, rotated counter-clockwise 90°
relative 10 its normal horizontal position. In frame 423 the arrow has been
recorded with the camera held by the _photogmphcr in its flipped or inverted
norizontal vertical position, rotated 180° relative to its normal horizontal
position. In frame 424 the arrow has been recorded with the camera held by the
photographer in its flipped vertical position, rotated clockwise 90° relative to its
‘normal horizontal position. In frame 425 the arrow has been recorded with the

- camera held by the photographer in its normal vertical position.

While not every strip of film will necessarily contain pictures at
each of the orientations shown in Figure 22, a typical film strip can be expected
to include both 'horizontally-shot (whether upright or inverted) and vertically-shot
(either right or left hand rotation) pictures. In accordance with the present
invention, rather than physically rotate either the film strip or the digitizing
scanner, each picture on the film strip is scanned .and digitized as though it were
horizontally oriented, irrespective of its actual orientation on the film. The
digitized picture is then stored in the workstation's frame store, as is, and a
lower resolution version of the digitized picture is then displayed on the display
monitor of workstation 414, so that the picture may be viewed by the operator.
Then, as each picture is digitized and stored, the system operator, using a |
workstation input device (e.g. a keyboard or mouse) enters a set of 'presentation’ |
control codes that are incorporated within a presentation control file associated
with each respective picture file. :

The format of a'prescntation control file, such as header: ﬁic

B e VD —
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cropping or decimation of the contents of the 512X768 array. The manner in
whi ch nenory controller 446 controls the generation of address signals and
Ccl ocks out the contents of nenory 450 for a nunber of respectively
different picture types for the exanple 9§ an NTSC system tel evision
monitor is illustrated in Figures 25-29. More particularly,

Fi 25 i1 : it tvefu 80, ‘th
| D6 and shapd bR G SRea pdt B B2 O e v by, a0 col U

si ze and shap@ correspond to a 484 row by 640 col um
pi xel array thaie 4d2bert fiithistip $10rhas bemn dipitizad byxssannes dhér B8 HOWBIIN di spl ay

capacity of -an NTSC TV nonjtor, :gcentered'.,o 7 i :
reBrelse%t ed tﬁigufﬁig@ﬁrfpm{ém&f 7 ‘r‘anB'an’B%l% ﬁ%ﬁ@gﬁgﬁﬁﬁhﬁr&%l cture,
where the CO“;{,ﬁd“m 2d 3 REppledibntiefield W35 € i WAtkht ddtbnall fifogidtionp sadhuase .

Since, for ei‘thier an upright (normal) or inverted horizontal picture, the
size of the sijer datepeict may bexinsared hyhthesiperatert in: the cruse ofifepnaingat ri x,

of boundar i coiginzd BRUE R skaRet b S HHE TR e Bl pdfbil gttt eRRRachA ® B¢
in frame 480 uilibed aBBVEind dépicted b Figure 22, M=2 bits are required for the
orientation field 431. The code width of aspect ratio field 433 depends upon the
qumber of allowable picture aspect ratios; providing a three bit code width will
accommodate up to eight different aspect ratios. It should be observed that the

parameters and field formats givcn here are merely for purposes of illustration
and are not to be considered limitative of the invention. As in any data
processing application what is required is that the actual coding structure and
data format of the header field be capable of being read and interpreted by the
underlying control mechanism in the reproduction device. Rather than describe
the coding details of that mechanism, the description to follow will set forth the
architecture of the storage and retrieval mechanism and the manner in which it
processes pictures having a variety'of orientations and aspect ratios.

Figure 24 diagramma_timlly illustrates the signal processing
architecture of é picture retrieval mechanism in accordance with the present
invention, which may be incorporated in a2 commercially available digital data
storage and retrieval device, such as a compact disc player, for sui:plying video
signals to an associated display device, such as a color television monitor. As
shown in the figure, data read from a disc 440 is coupled over input bus 441 to a
deformatter 442, which separates the control data (the header field) from the

| (512X768) data. The header data is coupled over link 444 to a memory controller
446, while the picture data is coupled over link 448 t6 a random access memory
450 the storage capacity of which corresponds to the size of the base resolution -
picture (512X768 pixels) stored on the disc.
i Memory read out controller 446 may be incorporated as part of

the CD player's microcontroller or may be a separate dedicated combinational

logic circuit driven by the microcontroller for controlling the generation of read
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In particul ar, frame 480 enconpasses those pixels of the M ! *ﬁgi Y SHEL Tf
array bounded by addresses Y=13, X=63; Y 13, X=702; Y=496, —702 Wnere
is the row address and "X' is the colums address. Those datia 2Qt papsigqy
menory 450 that fall outside of franme 480 are not accesse or display an
t he associ ated 484X640 NTSC display will display a normal }horiz
pi cture of the pixels bounded by frane 0. For an invert hori zont al
picture the sane 484X640 frame of addreSSes is accessed except that the
O Chor a0 adlirec1bdicsiBhe Whln'dre Hiptics SVer rispefiV¥ 2fiffeds bR ©f @

452 and 454 10 2 set of associated column and address counters 456 and 458,

respectively, for controlling the rate and order in which contents of memory 450

are accessed. |

In particular, the "clock" signal lines aliow counters 456 and 458
1o be incremented (when the up/down signal is asserted) or decremented (when
the up/down signal is not asserted), the "preset value® lines allow the counters to
pe preset to the value indicated by these lines, and the "3:2 decimate” line
instructs the counters to skip over every third value (i.e. to provide addresses 0,
1,3,4,6,7,9, 10, etc.) and the "6:5 decimate” line instructs the counters to
skip every sixth value (i.e. to provide addresses 0, 1, 2, 3, 4, 6, 7, 8,9, 10, 12, .:'
13, etc.).

| As pointed out previously, each field of picture data for a

respective digitized picture is formatted as though the picture is a normal
horizontal picture and when downioaded from the disc into n‘icmory 450, the
picture data is simply written directly into memory 450 in this format. The * )
manner in which the picture is read out from meniory 450 in accordance with the
contents of its associated header determines the orientation and display of the
picture on an assocxawd display device (TV monitor). When picture data is read
out from memory 450, it is coupled over link 460 to a border generator 462 |
which controllably substitutes for the pixel code values accessed from memory
450 an alternate code value, representative of a prescribed border color (e.g.
black). For this purpose, border genexﬁzor 462 preferably comprises a
multiplexer switch 463 which connects the digital-to-analog converter 470 to
either receive the pixel code data values from memory 450, or to instead receive
a "border” code value representing a prescribed border color. The position of
multiplexer switch 463 is controlled by the control signal on link 464 from
memory controller 446. In this way, border generator 462 selectively injects
‘border” pixel values, as instructed by memory controler 446, which fills in
border regions of the 512X768 picture array, for the bicture files where the
aspect ratio code within the header field specifies that the size and shape.of the

picture being read out from memory should occupy less than the entirety of the



46 picture. For the inverted horizontal picture, the pixel code val ue
stored at address y=496, X=63 is the first (upper left) pixel of the video
frame read from nenory 450, whereas pR@ picture signals, representing the
scanned picture. The picture signals at_the output of the scanning el ement
define the highest attainable resolutiofrin nunber of pixels per picture.

The i nfornmation,_si I | . ' pverted
Mnto a | um ndifbars THE P Reied HichoE aR BRI uaEl BIREN ol ¥ dghi C1 " ¢
means of a cushiey yornvettet ¥7¢ forcapplicatioalto AAdispldly rdpvice| sucht asla’ @olopTVerts t he
signals Y, Uand Vin a customary nmanner into_ absolutely coded signals
(foF the | owgronitesFoUhalon repredusiion pf shejorigisal 3Amm pictuse ¥all Sepreseasd @ or ¢ he
hi-gher-resol uti g j ctures) in accordance with ‘the coding schenes

descri bed hel‘fé"i‘ﬂg\é'&me. The scanning element 170, the matrix circuit 171

and the coding circuit BéZauséconntiondll eidvisionnmonitorsicustomarity employ acont r ol
circuit 174 on the basis of control commands appl igg 1o #he 71ﬁ_i)gérol
circuit 174 idisplayiSCEesRthaying mps> PGSt Faue (ang: having 484 lipes for aaXISGhe

absol ut el y and oS iviualbkseOfadoPie!dHehrdsSh U TR 503 agRBEHRb Hlerde dbiga cOdi NG
in memory 450, the accessing of memory 450 will require some degree of
cropping or decimation of the contents of the 512X768 array. The manner in
- which memory controller 446 controls the generation of address signals and
clocks out the contents of memory 450 for a number of respectively different
picture types for the example of an NTSC system television monitor is illustrated
in Figures 25-29.

More particularly, Figure 25 illustrates the overlay of a
rectangular perimeter frame 480, the size and shape of which effectively
correspond to a 484 row by 640 column pixel array that substantially matches the
484X640 “square pixel" display capacity of an NTSC TV monitor, "centered’,on
a 512X768 pixel array represented by the contents of memory 450 for a
horizontal normal picture, where the contents of the picture. correspond to an
'upright’ picture.' Since, for either an upright (normal) or inverted horizontal
picture, the size of the stored picture exceeds the size of the NTSC display
matrix, memory controlier 446 confines its column and row output addresses to a
set of boundaries that encompasses a 484X640 sub-matrix of addresses centered
in frame 480 within memory array 450. '

) In particular, frame 480 encompasses those pixels of the
512X768 pixel array bounded by addresses Y=13, X=63; Y=13, X=702;
Y =496, X=702, where "Y" is the row address and "X" is"the columns address.
Those data entries of memory 450 that fall outside of frame 480 are not accessed
for display. and the associated 484X640 NTSC displa!:_.gvill display a normal
horizontal picture of the pixels bounded by frame 480. For an inverted horizontal
picture the same 484X640 frame of addresses is accessed except that thg_ggdér of

read-out of the successive 484 lines is reversed from that of a normal ﬁfﬁzomal’
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circuit 172 is applied to the control unit 4 via the interface circuit 175.
The control unit 4 may conprise a conputer system conprising a display
unit 176, a -conputing and storage unit 177 and a data entry unit 178, for
exanple a keyboard, for data input by the user. I'n a customary manner the
display unit 176 and the data entry unf® 178 are coupled to the conputing

coupt od o tnuls: Fofte TEneF Ricnil oi0est it R Byt oot sdaress an
interface ciycudb, X*b3adne Bkt (@5Re Iéft)Vsikel of th VideBFPiril RGdURLd, 5 conpri ses
a formatting and codi %unit 181 which converts the information to be

recorded, whinemonyr ¥ eress pPRGB picture signalso senresenting) theoscannedi picre an
interface cifcuj. : o] eheare. sul I or .recordi ng and
which are arf’gﬁb‘éﬁgﬁggﬂggfr)w&;&g&t%g% 3 i%&%’ﬁ%@ﬁ."‘l’ﬂ'@eﬂﬁé"é‘v\hi ch has
thus been cpgdidbleresdiaionbint minbes of pitelepert picaray THecinPRAALSR Jignildi Ch
records .a correspon ien I nformation_pattern on the record carrier 184. The

recording pippliedsdy nigg eisment, 170 arsganyerted ing 2 dumpgnessignad Yoasi s of
the control ¢ [ | : ' Lf..applicable,
address inf ﬂ%&%o@ﬁ%ﬁﬁ?ﬂ‘%a&éﬂ&%& m‘h%n#ﬁfei ﬁﬁ%e@émfégmf'ﬁl ative

to the recoryfl. A coding circuit 172 converts the signals Y, Uand Vina 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 by the control unit 4 via an interface circuit 175. The
absolutely and residually coded picture information generated by the coding
circuit 172 is applied to the control unit 4 via the interface circuit 175. The

~ control unit 4 may comprise a computer system comprising a display unit 176, a

~ computing and storage unit 177 and a‘data entry unit 178, for example a
keyboard, for data input by the user. In a customary manner the display unit 176
and the data entry unit 178 are coupled to the computing and storage unit 177.
The computing and storage unit 177 is further coupled to the picture scanning
unit | 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 wr:ite head 183, which_ records a
corresponding information pattern on the record carrier 184. The recording
process is controlled by a control circuit 185 on the basis of the control
commands received from the control unit 4 and, if applicable, address _
information indicating the position of the write head 183 relative td the record
carrier 184.
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carrier 184. éFF"‘“*MiN«EﬁEE’
The storage and control unit 177 is |oaded wth suitable softwarge &E
arrange .t he residually coded picture information supplied by th gc ﬁiia@?
unit 1fin a customary manner in accordance with the afore-fre+-oned .
formatting rules and to conpose the pictdTe files IP and /. Mreover, the
conputi g and storage unit 177 has been | oaded with softwar € for—tnser~+ng

in the control file, in The storage and coritrol unit 177 is loaded with suitable software

) arrange the residually coded picture information supplied by the scanning unit
1 in a customary manner in accordance with the afore-mentioned formatting rules
and to compose the picture files [P 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 o'f error correction, such as for example out-of-focus
correction and grain removal, or for the purpose of color adaptation or brightness
adaptation of thé picture. |

The files composed by means of the computing 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

- Applications no. 88203019.0 (PHQ 88.001), 90201309.3 (PHQ 89.016),
8900092.8 (PHN 12.398), 8802233.8 (PHN 12.299), 8901206.3 (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. 8902358
(PHN 13.088) and 9000327 (PHN 13.242). The record carrier described therein
is eminently suited for recording information in accord46; Y=1, X=746; Y=3,
X=746; Y=4, X=746; Y=6, X=746; ... Y=511, X=T746; Y=0, X=743; ...
Y=0, X=740; ... for field one and Y=0, X=745; ... Y=0, X=742; ... Y=0,
X-739 for field two. For "flipped vertical® pictures, pixel Y=0, X=20 of
memory 50 is read out first. ' _

Figure 27 illustrates the manner in which the entire horizontal

dimension of the stored 512X768 picture may be displayed using a 484X640
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88203019-- O ( {Heskeb§ Depfotthing9d 315l déthaghifiddtieh @2 thel fyll horizontal picture to a

42;IX640 pixel sub-array. Again, in the case of an inverted horizontal picture,
the same 427X640 frame of addresses is accessed except that the order of read-

~ out of the successive 427 lines is reversed from.that of a normal horizontal
_picture. Also, because of the decimation of the picture, the top and bottom of the

picture are delimited by border regions S0! and 502 for which no data is
accessed from memory 450. Therefore, upon read-out of the picture data from
memory 450, border generator 462 supplements the 427X640 sub-array of pixel
values read out from memory 450 with border color representative (e.g. black)
pixel values to fill in regions 501 and 502 of the displayed picture.

Figure 28 illustrates the manner in which address 'decimation,
similar to that employed for the picture of Figure 27, may be employed to
automatically display the entire h.orizontal dimension of a panoramic picture,
such as one having a 3:1 aspect ratio, as indicated by the aspect ratio code
33=001 in Figure 23. Here read-out of the stored picture involves the same "six-
to-five" decimation of the column and row addresses of memory 450, described
above with reference to Figure 27. Because of the 3:1 panoramic aspect ratio of
the picture, however, only the middle 256 rows of picture data stored in memory
450 contain useful picture data. When reading out the panoramic picture from
memory, using "six-to-five" decimation, border generator 462 supplements the
213X640 sub-array of pixel values read oyt from memory '450 with border color
representative (e.f. black) pixel values to fill in regions 51_1 and 512 of the
displayed picture. The aspect ratio code 433 shown in Figure 23 can also be
utilized when making a thermal print via printer 424 in Figure 21. In the case of
a panoramic 3:1 aspect ratio picture, the printer can recognize that only the
middle half of the rows of the 3:2 aspect ratio stored- data file contain-useful
picture data. The top and bottom rows of the stored data file will no.t' be. printed

by thermal printer 424, thus conserving expensive print media, or aliowing two
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8900092. 8 (PHN 12.398), 8802233.8 (PHN 12.299), 8901206.3 ( PHN-13:571) -t

90201094. 1 (PHN 12.925), 90201582.5 (PHN 12.994), 90200687. 3 (PI—&I
13.148), 90201579.1 (PHN 13.243), and Dutch Patent Applicatijons & Mo

(PHN 13:.088) and 9000327 (PHN 13.242). The record carrier descirihed therein

Is emnently suited for recording i nforn941'9i on in accord46; Y =1, X=746;
Y=3, X=746; Y=4, X=746; Y=6, X=746; ... Y=511, X=746, Y=0,-H=743: ¥=0
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X=740; ... f%:l%&?(ﬁ%ggﬁﬂcs\{ﬁobe g%ﬁtéé?ncxt to onelanother4R the samé/sadlg? X 739

for field two. vertic pictures, pixel Y=0, X=2 menory
50 i s read outorfriatlgtused to print a single 3:2 aspecywatto PIFMIE| ustrates the manner in

which the entire horizontal dinmension of the stored 512X768 picture may be
di spl ayed using a 484X640 ' '

In addition to responding to control data from deformatter 442
based upon header orientation and aspect ratio codes, memory controller 446
may be coupled to respond to user-generated control signals for defining the
limits of an auxiliary border to be injected onto the picture output by border
generator 462 via line 464, so that further cropping of selected portions of a
picture may be directed by the user, as shown by border regions 521, 522, 523
and 524 in Figure 29 in order to alter the aspect ratio of the displayed picture to
provide a more pleasing composition.

One scheme for controlling an auxiliary border is described in
co-pending U.S. patent application Serial No. 405 ,816, filed Sept. 11, 1989, by
R. A. Parulski et al, entitied "A Digital Circuit for Creating Area Dependent
Video Special Effects”, and the disclosure of which is incorporated herein. In
Figure 24 of that application, a "window 1A*" signal 520 may be psed to drive
signal line 464 of Figure 24 of the present invention to create the auxiliary
border of Figure 29. '

As will be appreciated from the foregoing description, by
digiﬁzing and storing film pictures in the manner they have been captured on
film, the present invention is able to obviate the need to physically rotate the film
scanner relative to the film for vertical pictures, thereby signiﬁéantly reducing
the complexity and cost of the scanner and simplifying the storage mechanism.
Instead, the invention takes advantage of the information storage capability of the

~ compact disc database and incorporates an additional presentation control file, so
that pictures can be digitized and stored 'as is’ . Since the presentation control
file contains orientation and aspect,ratio information, the picture playback device
will know how each picture has been stored in the database. Subsequently, when
the disc is inserted into a playback device for driving an output display such as a
color TV monitor, the playback device is readily able to decode the _hf:adcr
information in the course of reading out the digitized picture, so that the picture

will be displayed in an upright orientation and at the correct aspect ratio for the
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48 pixel matrix display by performng a "six-to-five" de,galEP ’3‘&5&“@%@? % B
and row addresses of a normal or inverted horizontal picfufe. Nanely
menory control |l er 446 instructs colum counter 456 and rpw cBuditMAR 439? tlo
provi de col umm and row out put addresses such that every pikth pixel and
every sixth line is excluded, thereby perSQorm ng a 5/6 demagnification of
the full horizontal picture to a 427X640 pixel sub-arrayi—Again_.in the
case of an indisplayd horizontal picture, the same 427X640 frame of addresses -

is accessed except that order of read-, put .of the cessjve 427 |ines
is reversed fromthat of"vﬁﬁd\‘qﬁ"erﬂS‘PWEcﬁ?&f? Eﬂ"é@ CnBcause of the
deci mati on of 3deBRaideCivith féﬁ?rk bﬁtlg Wb@hn&m%dﬂrtﬁe e mted
by border regions 501 and 5 or no data is ﬂ%{d:

limited thereto but is suscepnble to numerous changes and modifications as

known to a person skilled in the art, and we therefore do not wish to be limited
to the details shown and described herein but intend to cover all such changes
and modifications as are obvious to one of ordinary skill in the art,
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the aspect ratio code 33=001 in Figur
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Because- of the 3:1 panoram c aspect ratifo o @ re, however, only the
m ddl e 256 rows of picture data stored ijn_nenory 450 g¢omtain useful pi cture
data VWhen readi ng out the panoramic gdicture from menory, using
"six-to-five" decimation, border gener ts the 213X640
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(a) digitizing pictures captured on picture carrier using an opto-electronic device,
which picture carrier may include horizontally and vertically oriented pictures,said
digitizing of each of said plurality of pictures being independent on its actual
orientation on said picture carrier,

(b) storing in said digital database respective data files associated with each of said
digitized pictures; and

(c) storing in said digital data base presentanon control information, which is
representative of the orientation of its associated picture as stored by dxgltal

- database. .

2. A method according to claim 1, further including the step of: (d) reading

out from said database data representative of a digitized picture stored in step (b) in a

manner that depends upon the contents of its associated presentation control information

stored in step (c) and coupling the read out data to a picture reproduction device such
that the reproduced picture is reproduced by said picture reprbduction device in an
upright orientation. '

3. - A method as clmmed in claim 1 or 2, characterized in that the pictures

have been captured on a photographic picture carrier.

. 4, " . A method as claimed in any one of the claims 1-3, characterized that the
digitized pictures and the associated presentation control infdtmation are included in
picture files.

5. A method as claimed in claim 4, wherel,n.,the presentation control file is

also included in a separate control file.

-. 6. A method as claimed in any one of the claims 1-5, wherem the data base

medmm comprise a compact disc in which the data stored is included xn‘b’locks with a

length corresponding of the length of subcode frames of subcode information stored on
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the compact disc. _
7. A method as claimed in any one of the claims 1-6, wherein digitized
pictures comprise data representing luminance components and colour-difference

components.

8. An apparatus for stormg picture information on a data base medium, said

apparatus comprises:

means for digitizing picturgs captured on a picture carrier, said digitizing
means are adapted to digitize pictures that have been captured a picture carrier and may
include horizontally and vertically oriented pictures, which digitizing is performed
independent on its actual orientation on said picture carrier,

" means for storing, in said digital database, respective data files,

associated with each of said digitized pictures, . e

means for storing, in said digital database, in association with each of
said respective data files, presentation control information the contents of which
represent the actual orientaﬁon of its picture as captured on said picture carrier.

.9. ' An apparatus as claimed in any one of the claim 8, characterized that the

apparatus is provided with means for including the digitized pictures and the associated
presentation control information in picture files. . _
10. - An apparatus as claimed in claim 10, wherein the apparatus is provided
with means storing the presentation control information also in a separate control file.

11. An apparatus as claimed in any one of the claims 8-10, wherein the

- apparatus comprises a compact disc recorder, which a recorder is provide with a

formatter for formafting the data to be recorded in-according to a format comprising
bloéks with a length corresponding of the length of a subcode frame of subcode
information stored on the compact disc.

12. : An apparatus as claimed in any one of the clafms 8-11, wherein the
digitizing ‘means are adapted to generate digitized pictures comprising data representing
luminance componenfs and colour-difference components. _

13. A playback apparatus for reading the u:igitized pictures from the data base
medium, the device comprising a read unit for reading the digitize'pibture_s;. from the
data base medium, a picture processing unit for converting the read diﬁ‘ﬁ;ed' pictures

into a picture signal suitable for reproduction means for reproducing a visible
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information to the picture processing unit, and wherein said picture processing unit is
adapted to effect an rotation of the reproduction of the digitized picture over an angle
prescribed by said presentation control information. |
14. An apparatus as claimed in claim 13, the apparatus comprises a compact
disc player for reading the digitized pictures from a data base medium in the form of a
compact disc on which the data has been stored in accordance with a format comprising
blocks with a length corresponding of the length of a subcode frame of subcode = .
information stored on the compact disc, which blocks comprises the digitized pictures-
and presentation control information stored on the compact disc, said compact disc
player comprises a deformatter for recovering the digitized pictures and presentation
control information from blocks read from the compact disc.
15. An apparatus as claimed in any one of the claims 13 or 14, wherein the
picture processing unit is adapted to convert digitized pictures comprising data
representing luminance components and colour difference components into the picture
signal.
16. A digital data base medium on which a plurality of data files has been
stored each representing a dzgmzed pxcture wherein the data files represent pictures that
have been captured on a picture carrier which may include horizontally and ‘vertically
onented—-pmtures, which have been digitized independent on its actual orientation on saic
. picture carrier, in that control data has been stored on the data base medium, which
control data is represer.ltative of the orientation of the pictufe when it was digitized.
17. A digital data base medium as claimed in claim 16 or 20, characterized
each digital picture data file containing data values associated with an array of M by N
pixels corresponding to a prescribed resolution repr;sentation of a respective one of sai¢
plurality of pictures. s
18. A data base medium as claimed in any one of the clairﬁ".;.‘;,iG or 17,

wherein the data base medium comprises an optical record carrier on which the files
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i nformation C:H‘Perfgl cture playback device will know how each picture has
been storedp ®Yat abase. Subsequently, when the disc is inserted into a
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the playback device is readily able to decode the header infornation in the
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21. A data base medium as claimed in any one of the claims 16-20, wherein

the data base medium comprise a compact disc in which the data stored has been
included in blocks with a length corresponding of the length of subcode frames of
subcode information stored on the compact disc.

22. A data base medium as claimed in any one of the claims 16-21, wherein
the digitized pictures compnse data representing luminance components and colour-

difference components.
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wi |l be displayed in an upright orientation and at the Corr‘?ﬁSh@é@ﬁsCﬁeeﬁﬁEplaced

for the
2 2 I\/AR 1997 di spl ay. Wi |l e we have shown a:“llﬂ HWJHH,‘M
embodi nrent i n accordance with the present i nvention, it ist

that the same is not limted thereto but3Ps suscepti bl e to numerous changes
and nodi fications as known to a Rerson skilled in t art, and we therefore

do not wish to be limted toMEf F i bed herein but
intend to cover all such (ﬂﬁﬁﬁfé@m %& %%ﬁ-@ﬁ"\%@ £
Abstract

A digital picture processing system digitizes and
stores the digitized photographic film picture (421)
in their captured orientation on £film, in order to
obviate the need to physically rotate the f£ilm scanner
relative to the film for wvertical pictures, thereby
significantly reducing the complexity and cost of the
gcanner. Instead, each stored picture file (421) has
an associated presentation control file (422), which
contains orientation and aspect ratio information, so
that the picture playback device will know how each
picture has been stored on the digital picture
database, such as a compact disc. When the disc is
inserted into a playback device for driving an output
display such as a color TV monitor, the playback
device is readily able to decode the playback control
information in the course of reading out the digitized
picture, so that the picture will be displayed in an
upright orientation and at the correct aspect ratio
for the display.

[ Figure 23]
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and nodifications as are obvious to one of ordinary skill in the art.

51 CLAIMS 1. A nethod for storing picture
i nformati on on a data base medi um which met hod conprising the steps
of : (a) digitizing pictures captured on a picture car-
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rier using an opto-electrohic devi ce, which pic-
I ncl ude horizontally and verti -
digitizing of each of

storing.in said digital database respective
with each of said digitized pi ct
said digital data base prpﬁfntatlon
representative of gg

es and
control infor

h t p f
gl i s

cally oriented pictju
said plurality of pictures bdi
of its actual orientation on said picture carrier,

dat a ﬂ

tuﬂﬁﬂﬁﬁﬁﬁmﬁ

NPOHEET

Al U

|rg2 Qdﬁﬁﬁbgent

| és—assocjated |
ni’rrr‘ov‘C) - %&'.L_J

dPinat e(ﬂl\ﬁl ctAlB

stored by digital] rnatl ,of a
plurality of drgriT a se
control file. 2. or storing Jveas a\ {1 TV/16
P2 Pn
L
H3 Hé HS 'HE
Tav [_j@v [[suv [Es v
7 L ’ :
Yux| oYy, Y yuv i v YUV
i | X
[} . ’
vyl YUy v Juviy] v fuvly ¥
BRI FIG. 2
WV#
X SRS
| . !
L ha Y HERLZE !
| l l {
| S . ' !
{2 |2 RLZY !
|

C2R-1

eos —L -—

MR-1 [opa!

YLR YZ,R'

l
l
I
l
Lol LA

FIG.3



base nedi um which nethod conprising the steps ~ of : (a)

di.gitizing pictures captured on picture carri - er using an
opt o- el ectroni ¢ device, which pic- “ture carrier may include
hori zontal ly and verti - cally oriented pictures, said digitizing of
each of said plurality of pictures being independentm‘_"‘“‘-, '
actual orientation on said picture carrier (b) storii '“jﬁﬁﬁNF SHEET
di gital database respective dat a G | es associ ated wijth each of "=
digitized pigtures and | :
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52 (c) storing in said digital data base presentation

control information, which is representative of ! | f
its associated picture as stored by digital data)gE BAC%ME&& §HE€
wherein the data base nedi um conprises a com pact dis¢ in ‘whi ¢h The
data stored is included in bl ocks with a length corrgs hodd? AR 49g7he
| engt h of subcode franes of subcode, i nfornmation storgdjon - t he
conpact disc. .
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3. Anethod as claimed in Claim2, wherein present a-

tion contro

information of a plurality of digitized pic- tures is ingluded in a N
separate control file. 4. A nethod as clainmed in any one of |RER| ALEIBRTICHEET
to 3 characterized in thatthe digitized pictures and the __Jﬁﬁ?ﬂﬁﬁT_aﬁﬁEs
associ ated presentation control information are in- cl uded ia ﬁ%@&urg
files. 5. Anethod as clained in any gne of the Cains 1 to , R 1997
characterized in that the pictures haveldbeen cap- tured pnia
phot ographic picture carrier. 6. A nethod as clained in any pne of the.-
Claims 1, 4 - or 5, wherein the data base nedi um conpri ses g——e6rpact——-i
disc in which the data stored is included in
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8. A nmet hod for' reproduci ng picture information from ad

ata base nedi um

on which picture information has been stored according to the nethod of
Claim - 1, conprising the steps of: - (a) retrievin : o i
presentation control inforna- tion fromthe separat e?gg EAGEMEf‘-,?ITeSHEET
(b) reading outfrom said database data regre- sentat{ve of .a g
digitized picture in a manner that depends upon the gopten )
associ at ed presentation control i'nformation and ?c% SMM 19@78 j
coupling the read out data to a picture re- producti pn’ i
that the reproduced pics i=r=@==tS  eproduced by said picture
repr oducti on —]REB Vi cRmd-iy aNpHii ght orientation.
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9." A method for reproducing picture information from a JRERLAGEMENT SHEET
DI g n S

medi um on whi ch picture information has been stored acc g-to the
et hod of Claim 2, the nmedium conprising -a conpact discjih gnécﬂ
the.data stored is included in blocks with a | ength cor fespéndi 63t1397
the I ength of subcode frames of subcode information stofed..an_the
conpact di sc, the nmethod conprising the steps of: (a)
readi ng and decodi ng the bl ocks fromthe conpact di $e=
(b) reading out from said database dat a8r epr e- . sentative of a -
digitized pi-cture in a manner that depends upon the contents of -
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(c) coupling the read out data to a picture re- producti on device
such that the reproduced pic- ture is reproduced by said picture

r epr oducti on device in an upright orientation. RACMT CLICCT )
54 10. An apparatus for storing picture information on a daawggf‘%knb%aﬁgg

medi um sai d apparatus conpri sing:
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means for digitizing pictures captured on a pic-

whi ch picture carrier may include horizontal 'y an
oriented pictures, which digitizing is perforned i
their actual orientations on said picture carrier,
storing, in said digital data base, re : spectlve
associ ated with each of said | tized pictures,
for storing, in said digital data base, 1| associ
of said respective data . files, presentation control |nfornat|on~
t he con- - tents of Mﬁl represent the actual oiTgntatlon
of its picture a§V'aptured od ¥sai d picture carrier, presentation
contr ol |nfornat 0 pafx, 2 P68x 812 pix. of di gi t 1538dx pi02é pixes Dbei ng
stored in a seﬂ
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control file. 11. An apparatus forstoring picture infornmation on a da-

ta base medium said apparatus conprising ~ means LLLZLDg e
,pictures captured on pic- ture carrier using an [ﬂ??ﬂﬂ@ﬁ“ﬁﬁﬁﬂﬁ?%?;

devi ce, whi ch picture carrier may include horizont

vertically oriented pictures, said digitizing of Jedch. of

plurality of pictures being inde- 11 pendent of its |a tdﬁﬁ &ﬁ&e&@Ztior

on said picture carrier, means for stori Lgitadl

data base re-. - spective data files associated with each of said

digitized Qicture, and
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55 means for storing in said digital data base pres
entation control information, which is repre- sent REP&ACE{?‘I\HEg( EET
orientation of its associated pic- ture as storedjby digita
base. wherein the apparatus conprises a cofnpact disc 2 éeﬁﬂ\; der
whi ch recorder is provided with a format- ‘ 1997
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“ter for formatting the data to be recorded according
conprising blocks with a I ength corre- sponding to t
subcode frane of sub-
12. An apparatus as clainmed in Caim1ll, wherein the
provided with neans for storing pres- entation contr
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apparatus as clainmed in any one of .the C ains 10 to 1
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t he apparatus conprises a conpact disc recorder
pr-ovided with aformatterfor for-
according to a for-

conpact di sc.

pi ctures conprising data rep-

colour-differ-
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ecures 5 o MM 22 s s oo SRS

for reading the digitized pfctures fsromthe data;has
processing unit for - converting the read digi tii zpd’,@w
- picture, . signal suitable for reproductjon, rreans f

jvisible representation of the'digitized X-

CLAIMS | 773 g O RECEipT., 24(6 (14

1. A method for stonng picture mformatlon ona déta
base medium, which method comprising the steps
of: -

(a) digitizing pictures captured on a picture car-
" rier using an opto-electronic device, which pic-
ture carrier may include horizontally and verti-
cally oriented pictures, said digitizing of each of
said plurality of pictures being independent of
its actual orientation on said picture carrier,
(b) storing in said digital database respective
data files associated with each of said digitized
pictures, and |
(c) storing in said digital data base presentation
control information, which is representative of
the orientation of its associated picture as
stored by digital database, presentation control
- information of a plurality of digitized pictures
being included in a separate control file.

2. A method for storing picture information on a data
base medium, which method comprising the steps
of: | -

(a) digitizing pictures captured on picture carri-
er using an opto-electronic device, which pic-
ture carrier may include horizontally and verti-
cally oriented pictures, said digitizing of each of
said plurality of pictures being independent of
its actual orientation on said picture carrier,

(b) storing in said digital database respective
data files associated with each of said digitized

- plctures and
REPLACEMENT SHEET
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ture, the picture convert| ng the rﬁ w]\?r oY
picture in accordaﬁ]WﬂﬂMﬁ presentation ca AH to
ef fect an adap- alel product ion of the |dijgiti zed picture,

g
t he devi ce being further provided with means for rledd-2 & J ﬁnﬁgghe
presentation control information represent- ative |off the orientatijoh of
its associated picture from the dadd base nedium gnd suppl ying thi s
i nf or ma- tion to the picture processing unit, and erein said

P e P eess T () AR T UGB ar e B prdddindlioh . o

presentation control in- comrdlqnianrnat:ombwlglah i9vopreseritativeafi ng the
pres- entation contr J0) e te e epar ate
control file conprising s@%%ﬁ”goﬁf g %%sadc'%ﬂ?g ﬁ?ﬂ&? o?é

plurality of digitized pstorectby digital database,

v

wherein the data base medium comprises a com-
pact disc in which the data stored is included in
blocks with a length corresponding to the length of
subcode frames of subcode information stored on
the compact disc.

3. A method as claimed in Claim 2, wherein prasenta-
tion control information of a piurality of digitized pic-
tures is included in a separate control file.

- 4. A method as claimed in any one of the Claims 1 to
3, characterized in that the digitized picturas and the
associated presentation control information are in-
cluded in picturs files.

5. A method as claimed in any one of the Claims 1 to
4, characterized in that the pictures have been cap-
tured on a photographic picture carrier.

6. Amethod as claimed in any onse of the Claims 1,4
or 5, wherein the data base medium comprises a
compact disc in which the data stored is included in
blocks with a length corresponding to the length of
subcode frames of subcode information stored on
the compact disc.

7. A method as claimed in any one of the Claims 1 to
6, wherein digitized pictures comprise data repre-
senting luminance components and colour-differ-
- - ence components. -



17. A pl ayback apparatus for reading digitized pictures

AR ST

O c oX)

b&se nedium the demm ﬂlﬂm read unit for f
.digitized pictures I ll“m”ﬂlﬁ base nedium a picfufe processing junjt
for converting the Tead di oftiZzed pictures into a pjcupd JUN 1509
57
: 53

8. A method for reproducing picture information from
a data base medium on which picture information-
has been stored according to the method of Claim
1, comprising the steps of. :

(a) retrieving the presentation control informa-
tion from the separate control file,

(b) reading out from said database data repre-
sentative of a digitized picture in a manner that
depends upon the contents of its associated
presentation control information and

(c) coupling the read out data to a picture re-
production device such that the reproduced pic-
ture is reproduced by said picture reproduction
device in an upright orientation.

9. A method for reproducing picture information from
a data base medium on which picture information
has been stored according to the method of Claim
2, the medium comprising a compact disc in which
the data stored is included in blocks with a length
corresponding to the length of subcode frames of
subcode information stored on the compact disc,
the method comprising the steps of:

(a) reading and decoding the blocks from the
compact disc;

(b) reading out from said database data repre-
sentative of a digitized picture in a manner that
depends upon the contents of its associated
presentation control information and

(c) coupling the read out data to a picture re-
production device such that the reproduced pic-
ture is reproduced by said picture reproduction
device in an upright ofientation.



signal suitable for reproduction, neans for repro- duci
representation of the ﬁ Iﬂfﬂl“ﬁﬂﬂmu ture, the picture

converting the rea icture in accordance
presentation control informatidn o &fect an adap- t at
reproduction of the digitized picture, the devi ce bei ng
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with nmeans for read- I ng the presentation control infor

n.acant
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nmaoerof—rep

ative of the orientation of its associgied picture from

t he data base

d

medi um and suppl ying this informa- tion to the picture

processing unT;

and wherei n sa10, AnBipparatus forstoring phenureinfdAitib erehids 3 rota-

tion of the reprog t|on of he d |zed Plfture over .
prescribed by sai 3? Fﬂrﬁﬂﬂsiﬂg

conprising a conpact dISC

an angl e
t he appar at us

means for digitizing plctures capturad on a pic-
ture carrier, which picture carrier may include
horizontally and vertically oriented pictures,
which digitizing is performed independent of
their actual orientations on said picture carrier,
means for storing, in said digital data base. re-
spective data files, associated with each of said
digitized pictures,

means for storing, in said digital data base, in
association with each of said respective data
files, presentation control information the con-
tents of which represent the actual orientation
of its picture as captured on said picture carrier,
presentation control information of a plurality of
digitized pictures being stored in a separate
control file.

11. An apparaths for storing picture information on a da-
ta base medium, said apparatus comprising

means for digitizing pictures captured on pic-
ture carrier using an opto-electronic device,
which picture carrier may include horizontally
and vertically oriented pictures, said digitizing
of each of said plurality of pictures being inde-
pendent of its actual orientation on said picture
carrier,

means for storing in said digital data base re-
spective data files associated with each of said
digitized picture, and




pl ayer for reading tThe digitized pictures froma data b
formof a conpact dJM”MHUﬂM] me data has been stored iln accq %fance
with a for- with a length correspdndi g4 J

Iength of a subcode frame &f fubtode infor- mati on storgd jon the conpact

di sc, whi ch bl ocks conprise the digitized pictures and gresentation
control information stored on the conpacd’ di sc, wher ei n lsaid conpact

di sc player conprises a de- formatter for recovering the dlgltlzed

piotures and - Present diégRsTepstelind ety digitel eatBlbake pragL | from

t he conpact disc. 18. An ap aratus as Qne 0 s
16 or 17, wherein the pfBt er\omw@idgomaﬁl@n, "ﬁ@ﬁp!%cfQW%‘bnvert

di gitized pictures Co”pééﬁ'léﬂv%t the orieriteRicit O its"iis S8Biaw pig¢omPonent s
and col our . .
ture as stored by digital data base.

wherein the apparatus comprises a compact disc
recorder, which recorder is provided with-a format-

- ter for formatting the data to be recorded according
to a format comprising blocks with a length corre-
sponding to the length of a subcode frame of sub-
code information stored on the compact disc.

12. An apparatus as claimed in Claim 11, wherein the
apparatus is provided with means for storing pres-
entation control information of a plurahty of dugmzed
pictures in a separate control file.

13. An apparatus as claimed in any one of the Claims
10to 12, characterized in that the apparatus is pro-
vided with means for including the digitized pictures
and the associated presentation control information
in pictures files.

14. An apparatus as claimed in Claim 10 or 13, wherein
the apparatus comprises a compact disc recorder,
which a recorder is provided with a formatter for for-
matting the data to be recorded according to a for-
mat comprising blocks with a length corresponding
to the length of a subcode frame of subcode infor-
mation stored on the compact disc. |

15. An apparatus as claimed in any one of the Claims
10 to 14, wherein the digitizing means are adapted-
to generate digitized pictures comprising data rep-
resenting luminance component and colour-ditfer-



di fference conponents into the picture S|gné
58 19. A digital data base nediumon which a plurality of digital
picture signals have been stored, each rep- fesenting a picture in

of possible horizontal and vertical orientations, a PL&QEEEN:F SHEET

plurality of the entation control |nfo —€Oh

. lctures pre
trolling a playback mm I'“m“ &I IFI“'I ned | n claim16 2 4 JUN 1999

ence components.

16. A playback apparatus for reading digitized picturss
from a data base medium, the device comprising a
read unit for reading the digitized. pictures from the
data base medium, a picture processing unit for
converting the read digitized pictures into a picture
signal suitable for reproduction, means for repro- ..
ducing a visible representation of the digitized pic-
ture, the picture processing unit converting the
read-out digitized picture in accordance with picture
presentation control information to effect an adap-
tation of the reproduction of the digitized picture, the
device being further provided with means for read-
ing the presentation control information represent-
ative of the orientation of its associated picture from
the data base medium and supplying this informa-
tion to the picture processing unit, and wherein said
picture processing unit is adapted to effect a rota-
tion of the reproduction of the digitized picture over
an angle prescribed by said presentation control in-
formation, wherein the means for reading the pres-
entation control information are adapted to read a
separate control file comprising presentation con-
trol information of a plurality of digitized pictures.

17. A playback apparatus for reading digitized pictures
from a data base medium, the device comprising a
read unit for reading the digitized pictures from the
data base medium, a picture processing unit for
converting the read digitized pictures into a picture



or 17 has been store = cont rol  si gnal
pedi um  whi ch presenﬂ'ﬁmmllmlﬂaﬂmﬂwrol I nformati on EEPL%@EWQSQEFEM

~orientations of the '« ¢esp ctures. 20. Ad{g|tal d ‘base
medi um on which a plurality of digital picture signalg‘haﬂbeﬁﬁﬁh
stored, each rep- resenting a picture in one of ppsgible horizonthljand
vertical orientations, wherein for a plurdlity of the pi ctures
presentation control information for con- trol | i nf—a—ptlayback-appariat us
as defined in claim16 or 17 has been stored on the data base nedi um

ori ent at i ons. of ¢ RGAE Wit IS 5%, teRedyrbie. Meding 19rerabf: pase medi um
coTprises 2 conpagduding a visible vepresematiomof thevdigitized picuded in

ture, the picture processing unit converting the
read-out digitized picture in accordance with picture
presentation control information to effect an adap-
tation of the reproduction of the digitized picture, the

_device being further provided with means for read-
ing the presentation control information represent-
ative of the orientation of its associated picture from
the data base medium and supplying this informa-
tion to the picture processing unit, and wherein said
picture processing unit is adapted to effect a rota-
tion of the reproduction of the digitized picture over
an angle prescribed by said presentation control in-
formation, the apparatus comprising a compact disc
player for reading the digitized pictures from a data
base medium in the form of a compact disc on which
the data has been stored in accordance with a for-
mat comprising blocks with a length corresponding
of the length of a subcode frame of subcode infor-
mation stored on the compact disc, which blocks
comprise the digitized pictures and presentation
control information stored on the compact disc,
wherein said compact disc player comprises a de-
formatter for recovering the digitized pictures and
presentation control information from blocks read
from the compact disc.

18. An apparatus as claimed in any one ot the Claims
16 or 17, wherein the picture processing unit is |
adapted to convert digitized pictures comprising da- |
ta representing luminance components and colour
difference components into the picture signal.
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I af ormati on stored on the co

claimed in daim20, where- in the presentation contrgl |i n?dr Jdéif ¢89g0f
a plurality of digitized pi-ctures is included in a separfate contr ol
file. 22. A data base nedium as claim[%%in Claim19, 20 gr ZT,wheret n
the digitized pictures and the associa ed presentati control
information are included in picture files.

19. A digital data base medium on which a plural;ty of
digital picture signals have been stored, each rep-
resenting a picture in one of possible horizontal and
vertical orientations, wherein for a plurality of the
pictures presentation control information for con-
trolling a playback apparatus as defined in claim 16
or 17 has been stored as a separate control signal
on the data base medium, which presentation con-
trol information is indicative of the orientations of the
respective pictures.

20. A digital data base medium on which a plurality of
digital picture signals have been stored, each rep-
resenting a picture in one of possible horizontal and
vertical orientations, wherein for a plurality of the
pictures presentation control information for con-
trolling a playback apparatus as defined in claim 16
or 17 has been stored on the data base medium,
which presentation control information is indicative
of the orientations of the respective pictures, where-
in the data base medium comprises a compact disc
in which the signal stored is included in blocks with
a length corresponding to the length of subcode
frames of subcode information stored on the com:-
pact disc.

21. Adatabase medium as claimed in Claim 20, where-
in the presentation control information of a plurality
of digitized pictures is included in a separate control
file. |

22. A data base medium as claimed in Claim 19, 20 or
21. wherein the digitized pictures and the associat-
ed presentation control information are included in
picture files. | -




59 23. A data base nedium 19 or 22, wherein the
data base nedi um conprise a co whi ch the data stored has
been.included in bl ocks w Hﬂ“ﬂlllmlugn ”ﬂﬂ pondi ng of the | ength of

subcode franes of subcode infornatitntst 8red O‘n t he conpact disc. 24.
A data base nediumas clained in any one of the.
59

23. A data base medium as claimed in Claim 19 or 22,
wherein the data base medium comprise a compact
disc in which the data stored has been included in
blocks with a length corresponding of the length of
subcode frames of subcode information stored on
the compact disc.

24. A data base medium as claimed in any one of the
Claims 1910 23, whersin the digitized pictures com-
prise data representing luminance components and
colour-difference componenits.
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Ctainms 19 to 23, wherein the digiﬂized,prctures com prise data

representing | um nance conponents and - col our-di f f er enge—CONPOREAE-Guumem.
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MECHANISM FOR CONTROLLING
PRESENTATION OF DISPLAY PICTURE

ABSTRACT

A digital picture processing system digitizes and
stores the digitized photographic film picture (421)
in their captured orientation on £film, in- order to
obviate the need to physically rotate the f£ilm scanner
relative to the film for vertical pictures, thereby
significantly reducing the complexity and cost of the
scanner. Instead, each stored picture file (421) has
an associated presentation control file (422), which
contains orientation and aspect ratio information,'so
that the picture playback device will know how each
picture has been stored on the digital picture
database, such as a compact disc. When the disc is
inserted into a playback device for driving an output
display such as a color TV monitor, the playback
device is readily able to decode the'playback control
information in the course of reading out the digitized
picture, so that the picture will be displayed in an
upright orientation and at the correct aspect ratio
for the display.

[ Figure 23]




