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vice (e.g. TV display). Now although an optical compact disc is a very The
invention relates to a digitized picture play-  high quality density
storage medium, it isa write-once back device as described In the preamble
of claim 1.  or permanent medium; it cannot be erased or altered. Such a
device and method are known, inter alia   5   Moreover, in order to provide
a substantial degree of from the book Compact Disc Interactive, a design-
reproductive flexibility to the user, the contents of the er's  overview,
published  by  Kiuwer (ISBN        picture file and its associated header,
as prepared by 9020121219). This book describes the so-called CD-  the
photofinishing minilab operator, are defined toop- I system. This system
enables digitized pictures to be  timize predefined picture characteristics
(scene bal- recorded on a Compact Disc. The digitized pictures   10  ance)
and to Indicate how the picture has been cap- can be read from the Compact
Disc by means of a    tured and digitized, rather than tailor the stored
pic- CD-I player and subsequently a representation of the  ture file for
playback on a particular reproduction de- digitized picture thus read can
be displayed on a dis-  vice. Further adjustment of parameters of the
repro- play screen.                                       duced picture is
left to the user. Thus, where the re- Photographic still picture, such as
those cap-  15  production device is a consumer television monitor, tured
by way of a 35 mm camera may be digitized and  the customer/user may
selectively customize the recorded on the CD-I disc, for subsequent
playback  manner in which a picture file is displayed by the op- on the
CD-I player. The output of the CD-I player  eration of a player/display
control unit (e.g. hand-held drives a reproduction device, such as a
consumer tel-  IR transmitter) which drives video display software evision
set or color thermal printer.         20  resident In the player. Indeed,
from a practical stand- One of the key aspects is the manner in which the
point, it can be expected that in any given roll of film, digitized
pictures are storedto obtain afileformatthat  there will be one ormore
pictures thata usermay find facilitates both the storage and retrieval of
pictures  less than interesting or may wish to modify (e.g. en- for
reproduction by a variety of devices the resolution  large, crop) to a
preferred presentation. of which may vary from device to device.      25
Because a color picture effectively consists of an In particular, when a
photographic picture cap-  extremely large set of parallel information
sources, ture medium, such as a 24 or 36 frame, 35 mm film  the degree of
freedom associated with the modifica- strip, is scanned by a high
resolution scanner to digi-  tion of a digitized color picture provides the
user with tize the respective pictures that have been captured  practically
an infinite number of possible alternative on the film, each digitized
picture may be subjected   30  appearances for the base picture file, so
that custom- to a compression operator that" down-converts a     ization of
even a single picture may involve both cre- very high resolution picture
file, (e.g. 2048 lines by  ativity and the expenditure of a non-substantial
peri- 3072 pixels/line file) into an iterative set of residue  od of time.
picture files and a base, or low, resolution file, (e.g.  It is an object
of the invention to provide means a 512 lines by 768 pixels per line array
representative   35  which result in a reduction of time which a consumer
of the picture). In an example of a preferred compres-  spends on
customization. sion each (512 x 768) base resolution file may be for-  This
object is achieved by the features set out in matted as a set of four
interlaced (256 lines by 384  the characterizing portion of claim 1. pixels
per line) picture sub-arrays, respectively de-  According to the invention
the consumer has to fined by four sub-arrays of pixels within the 512 x 768
40  customize each picture only one time. Later on he can base resolution
array, corresponding to odd pixel/odd  use the control information stored
In the second data line, odd pixel/even line, even pixel/odd line, even
pix-  base medium. The present invention is particularly di- el/even line
sub-arrays.                           rected to a digitized picture
playback apparatus for The size of both the base resolution file and its
use with a digital picture processing system wherein interlaces sub-fields
are chosen to facilitate the Im-  45  a plurality of photographic pictures
that have been plementation and incorporation of a low cost, reduced
captured on a photographic recording medium, such complexity frame
store/data retrieval architecture  as a 35 mm film strip, are digitized and
written to an into a conventional CD player, which provides for rap-
optical compact disc by way of a photoprocessing id call-up and display of
selected pictures on a con-  minilab workstation. The compact disc is then
sup- sumertelevision color monitor. Each captured picture  50  plied to the
customerfor playback on a CD player and may be digitized by thescanner and
preferably stored  display on the customer's home television set. The "as
is", regardless of its orientation on the film. A  CD player's
microcontroller reads on the contents of header file may be annexed to each
picture. This   a digitized picture file. The associated second control
header file may contain orientation, aspect ratio and  information (picture
parameter data) entried by the other minilab operator-generator information
that is  55  consumer during the costumization is stored in the readable by
the data retrieval microcontroller of a CD  second data base medium. So the
consumer has to player, to control the interfacing of the base resolution
costumize the picture reproduction only one time. data file from the
compact disc to a reproduction de-  Lateron the picture parameter data
generated during 2    



3              EP0540689B1                     4 this costumization are
automatically read from the     picture storage system, second data base
medium.                               Figure 14 diagrammatically
illustrates the CD- It Is to be remarked that EP-A-0, 169,597 (PHN     ROM
XA format, 11.078) discloses a compact disc equipped with an     Figure 15
shows a suitable organisation of the re- auxiliary internal memory through
which a user may   5  cord carrier if the picture information has been re-
specify a list of favorite songs to be sequenced on    corded in accordance
with a CD-I format, playback, rather than having the player access all of
Figure 16 shows an example of a picture process- the audio files In the
order in which they have been  Ing unit recorded..
Figures 17 and 18 Illustrate picture processing However this feature
relates only to the storage   10  functions to be performed by the picture
process- of a preferential playing sequence and not to the stor-  ing unit
age control data for the control of the reproduction of  Figure 19 shows an
embodiment of a read device, individual associated Information parts, such
as the   Figure 20 diagrammatically illustrates the use of picture
parameter data which is used to control the   a sample rate converter in a
simplified picture display of an associated picture.             15
processing unit and It Is to be remarked that WO 92/05654 discloses
Figure 21 diagrammatically illustrates a photo- an auxiliary removable
memory for storing Image       graphic colorfilm processing system in which
the parameter data. This patent application has been       present
invention may be employed, published after, but filed before the present
applica-  Figure 22 diagrammatically Illustrates, the signal tion and is
therefore considered to be comprised In  20  processing architecture of a
digitized still photo- the state of the art (referring to EPC Art. 54
paragraph  graphic picture playback apparatus that incorpor- 3). However
the feature of selectively supplying the      ates an auxiliary removable
memory module for first orsecond parameter settings to the picture proc-
storing and retrieving user-customized picture easing unit is not disclosed
here.                      parameter date, The invention will now be
described in more de-  25  Figure 23 illustrates the organization of the
data tall, by way of example, with reference to Figures 1 to  stored In an
EEPROM module for the storage of 27, in which
parameters which control picture customization, Figures la, lb and 1c show
a picture-storage       Figure 24 and 25 illustrates the organization of
system, a picture retrieval and reproduction sys-  data in respective disc
data files, tern, and a simplified picture retrieval and repro-  30  Figure
26 shows a removable EEPROM module duction system respectively,
programmed to produce one or more "album" pic- Figure 2 shows a suitable
format for recording     ture discs  and picture information on a record
carrier,           Figure 27 shows the push-button layout configur- Figure
3 Illustrates a suitable method for digitiz-  ation of a user-operated IR
remote control unit for ing the picture Information,               35
operating a CD player. Figure 4 illustrates a suitable residual coding to
Before describing In detail the particular im- be used for in digitizing
picture information,  proved picture parameter data storage and retrieval
Figure 5 illustrates a suitable arrangement of the  mechanism in accordance
with the present invention, color information of a picture for a series of
digi-  it should be observed that the present invention re- tized pictures
of increasing resolutions,  40  sides primarily in a novel structural
combination of Figure 6 Illustrates an example of a picture proc-
conventional signal processing circuits and compo- easing function,
nents and not in the particulardetailed configurations Figure 7 shows an
embodiment of a retrieval and  thereof. Accordingly, the structure, control
and ar- reproduction system capable of displaying pic-  rangement of these
conventional circuits and compo- ture Information in accordance with
picture para-  45  nents have been illustrated in the drawings by readily
meter data,                                     understandable block
diagrams which show only Figure 8 shows a suitable format for recording
those specific details that are pertinent to the present picture parameter
data on the record carrier,  Invention, so as not to obscure the disclosure
with Figure 9 shows a suitable format for storing pic-  structural details
which will be readily apparent to ture parameter data in a non-volatile
memory,    50  those skilled in the art having the benefit of the de-
Figure 10 shows a mosaic picture composed of    scription herein. Thus, the
block diagram illustrations sixteen low-resolution pictures,
of the figures do not necessarily represent the mech- Figure 11 shows In
greater detail an embodiment  anical structural arrangement of the
exemplary sys- of the simplified picture retrieval and reproduc-  tern, but
are primarily intended to illustrate the major tion system,
66  structural components of the system in a convenient Figure 12 shows in
greater detail an embodiment  functional grouping, whereby the present
invention of the picture storage system,                  may be more
readily understood. Figure 13 shows a recording unit for use in the
Figure la shows a picture storage system 12 In 3    
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can be used. The picture storage  puter system in the form of a personal
computer or system 12 comprises a picture scanning unit 1 for  work station
are high in comparison with the control scanning pictures on a photographic
picture capture  functions to be performed. In that case it is preferred
medium 3, for example a 35mm film strip. The picture  to employ a
simplified control unit with a limited com- scanning device 1 further
comprises a picture digitz-   5   puting and storage capacity and a limited
data proc- ing unit for digitizing the picture information obtained  essing
speed. The system as shown comprise a digi- upon scanning. The digitizing
picture information is  tized picture playback device, which includes the
recorded on a data base medium, e.g. a record carrier  read unit 6, and a
picture processing unit which con- 184 by means of a recording unit 5 under
control of a  verts the digitized picture read by the read unit Into a
control unit4. Prior to recording the control unit 4 can   10  picture
signal which is suitable for the reproduction apply an optional picture
processing, for example to  unit (display screen 8 or printer 9). This
picture proc- enhance, correct or edit the picture representation  essing
unit may be comprised partly or completely defined by the digitized picture
information. For this  into the read unit 6. the control unit 7 or the
picture purpose the control unit may comprise picture proc-  reproduction
units 8 or 9. easing means which are known per se. The recording   15
Figure 1c shows asimplified picture retrieval and unit5 may comprise, for
example, an optical, a mag-  reproduction system 14. This simplified system
14 netic or a magneto-optical recording device. In view  comprises a
display unit 10 and a picture retrieval and of the high storage capacity of
optical and magneto-  a digitized picture playback device 11 comprising the
optical record carriers it is preferred to use an optical  read unit 6. A
control unit for controlling the retrieval or a magneto-optical recording
device. The control  20  and read operation and, if applicable, a limited
picture unit4 may comprise a computer system, for example  processing can
be accommodated in one of the units a so-called personal computer" or a
so-called work  10 and 11, butsuitablyin the unit 11. When the control
station with suitable hardware and application soft-  unit is accommodated
In the retrieval and read unit 11 ware.
It is possible to employ, amongst others, a standard Figure lb shows a
picture retrieval and reproduc-  25  TV set or monitor unit for the picture
display device. tion system for retrieving and displaying represents-  This
is an advantage, in particular for consumer tions of digitized pictures
stored on the record carrier  uses because the consumer then merely has to
pur- 184 by means of the picture storage system 12. The  chase the
retrieval and read device to display the rep- picture retrieval and
reproduction system 13 compris-  resentations of the pictures. es a read
unit 6 for locating and reading out selected   30  As a result of their
comparatively high cost the digitized pictures under control of a control
unit 7.  picture storage system 12 shown in Fig. la and the Representations
of digitized pictures thus read can  picture retrieval and reproduction
system 13 shown in be made visible on a picture reproduction unit. Such
Fig. lb are particularly suitable for central uses, for a picture
reproduction unit may comprise a display  example in photoprocessing
laboratories or photofin- screen 8, which for example forms part of the
control  35  ishing minilab. unit 7, or an electronic picture printer 9 for
generating  For recording digitizing picture information it is a hard copy
15  of a representation of the read-out digi-  preferred to record the
information on the record car- tized picture. The picture retrieval and
reproduction  rier in a predetermined format and order. Figure 2 system 13
may further comprise an additional record-  shows a suitable format and
order, in which files con- ing device 5a, by means of which the digitized
picture  40  taining coded picture information bear the references
information read by means of the read device 6, after  1P1, ..., lPn.
Hereinafterthe files IP1, ...,lPn will be re- an optional picture
processing operation performed  ferred to as picture files. Moreover, a
plurality of con- by the control unit 7 for the purpose of enhancement,
trol files BB have been recorded. These files contain correction or
editing. The control unit in the  picture re-  inter alia read out control
data which is used for con- trieval and reproduction system 13 may comprise
a   45  trolling the read-out of the digitized picture Informa- computer
system, for example a Personal Comput-    tion and picture parameter data,
for the purpose of er", or a work station with suitable hardware and ap-
performing optional picture processing operations on plication software.
Although such a system is very  the picture information read and for the
purpose of suitable for the control task to be performed and the
displaying representations of the digitized picture in- optional picture
processing it has the drawback that  50  formation. It is to be noted that
the picture parameter it is comparatively expensive.
data may be Included in the picture files. The advan- In general, it is
desirable to have such an expen-  tage of this is that the required picture
parameter dat sive computer system for the control unit in conjunc-
becomes available at the instant atwhich it is needed, tion with the
electronic picture printer 9 because of  i.e. at the instant at which the
picture file is read. the complexity of the control and picture processing
55  Apart from the picture files Ip and the associated functions. However,
if it is merely desired to display  control files BB it may be desirable in
a number of selected digitized pictures on a display screen, the  cases to
record files with additional information, for computing capacity and
storage capacity of a com-  example audio information or text information.
Such 4    



7                   EP0549689B1                      8 audio and/or text
information may relate to, for exam-  lines can be defined simply by a
digitized picture by ple, digitized picture information and can then be re-
assigning to each luminance pixel and color pixel a produced or displayed
when the representations of   digital code specifying the relevant
luminance value the relevant digitized picture Information are dis-  and
color values. These digital codes will be referred played. The files with
additional information are ref-   5   hereinafter as digitized pixels.
erenced ADD and may be recorded, for example, after     Figure 3 by way of
illustration shows the struc- the coded picture Information.
ture of a picture of color pixels and luminance pixels. For every digitized
picture stored the picture files  The luminance pixels bear the   reference
signs contain a plurality of subfiles, which each define a  ([err]). The
color pixels bear the reference representation of the same scanned picture,
the reso-   10  signs ([err]). It Is to be noted that in Fig. 3, as lutions
of the representations defined by these coded  is customary, the dimensions
of the color pixels in the pictures being different. In Figure 2 the
different sub-  horizontal and the vertical direction Is twice as large
files for the picture file IP bear the references TV/4,  as the dimensions
of the luminance pixels. This TV, 4TV 16TV, 64TV, 256TV. The subfile TV
defines   means that the resolution of the color Information in a
representation of the scanned picture with a reso-   15  the horizontal and
the vertical direction is a factor of lution corresponding substantially to
a standard    two lower than the resolution of the luminance infor- NTSC or
PAL TV picture. Such a picture may com-     mation. prise, for example, 512
lines of 768 pixels each. The   A suitable picture coding is that in which
a digital subfile TV/4 represents the scanned picture with are-  code or
digital codes Is/are assigned to every lumi- solution which In the
horizontal and the vertical direc-  20   nance pixel and every color pixel,
the code(s) defin- tion has been reduced linearly by a factor of 2 relative
ing the absolute value of the luminance component Y to the resolution of
the picture represented by the  and the absolute values of the
colour-difference com- subfile TV. The subfiles 4TV, 16TV 64TV and 256 TV
ponents U and V respectively. Such a coding will be define picture
representations whose horizontal and  referred to hereinafter as an
absolute picture coding. vertical resolution has been increased linearly by
a   25   The digitized. pictures achieved by absolute picture factor of 2,
4, 8 and 16 respectively. Preferably, the  coding will be referred
hereinafter as absolutely cod- subfiles are arranged In such a way that the
resolu-  ed pictures. Preferably, representations of a number tions of the
representations defined by the succes-  of low-resolution pictures are
recorded as absolutely sive digitized pictures increase (linearly) in steps
of 2.  coded pictures. This enables the picture information During
reproduction, when the consecutive subfiles   30  to be recovered in a
simple manner. This is particu- are generally read successively, it is then
simple to  larly advantageous for the simplified picture retrieval first
display a representation of a picture of low reso-  and reproduction system
14, because this enables lution and, subsequently, to replace this
representa-  the price of such a system, which is intended for the tion
wholly or partly by representations of the same  consumer market to be kept
low by the use of simple picture of each time increasing resolution. This
has   35   picture decoding systems. the advantage that the waiting time
before a picture    The use of a picture file with a number of abso-
representation appears on the display screen Is mini-  lutely coded
pictures of different resolutions simpli- mized. indeed, on account of the
limited amount of in-  fies the reproduction of representations of
composite formation needed for this, the read-out time of a digi-
pictures, where a representation of a small low-reso- tized picture
defining a low-resolution representation   40  lution picture is displayed
within the outline of a rep- is short in comparison with the read-out time
of en-  resentation of a higher-resolution picture. The repro- coded
pictures defining higher-resolution representa-  duction of such a
representation of a composite pic- tions.
ture is referred to as Picture In Picture ("PIP"). A generally known
representation of pictures is  Moreover, recording a plurality of
absolutely coded that in which the picture is composed of a matrix of  45
pictures defining representations of the same picture small areas of
constant luminance value and/or con-  with different resolutions simplifies
the reproduction stant colorvalue. In this representation it is customary
of enlarged representations of details of a digitized to select the areas
of constant color value to be larger  picture. Such a function is also
referred to as the than the areas of constant luminance value.
TELE-function (or ZOOM-function). The availability An area of constant
color value will be referred to  50   of absolutely coded pictures with
different resolutions hereinafter as a color pixel and an area of constant
lu-  Implies that for some of the TELE functions and PIP minance value will
be referred to hereinafter as a lu-  functions the required picture
information is directly minance pixel. A row of color pixels of a width
equal  available and need not be derived by means of addi- to the full
picture width will be referred to hereinafter  tional picture processing
operations to be performed as a color picture line. A row of luminance
pixels of a   55   by complex circuits. width equal to the full picture
width will be referred to  In the recording of picture information it is
cus- hereinafter as a luminance picture line. A picture rep-  tomary to
record the digitized pixels In rows (or lines) resented by luminance
picture lines and color picture 5    
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lines is to be  color information (I TV and 256TV), see Fig. 2. Leav-
preferred because in the customarily used picture dis-  ing out the color
information in the subfiles 4TV and play units the picture information
should be present-  64TV reduces the required storage capacity and the ed
in the form of lines.                           access time to the coded
picture information in the For high resolutions the storage of absolutely
5   picture file. However, the absence of the color infor- coded picture
information has the drawback that the  mation in the subfiles 4TV and 64TV
need not ad- amount of information to be recorded is very large.  versely
affect the picture quality during reproduction. For such high-resolution
pictures a residual coding is  This is because during the reproduction of a
repre- very suitable. In such a residual coding differences  sentation of a
digitized picture for which no color in- between the signal value of the
pixels of the high-  10  formation has been recorded the color information
of resolution picture and the signal value of the corre-  the next coded
picture defining a representation of sponding part of the lower-resolution
picture are de-  higher resolution or the color information of the pro-
termined and subsequently encoded.                 ceding coded picture
defining a representation of low- To illustrate this coding method Fig. 4
shows one  er resolution can be utilised. In order to reduce the to-
luminance pixel Y of a low-resolution picture and four  15  tal access time
to the required picture information It luminance pixels [err] and [err] of
the cor-  is to be preferred to record the color information U, V
responding higher-resolution picture In the case that  in the subfiles 16TV
and 256TV contiguously to the the horizontal and the vertical resolution is
increased  luminance information Y in the subfiles 4TV and by afactorof 2.
instead of the absolute luminanceval-  64TV, as is illustrated for the file
IP[err] In Fig. 2. us of the luminance pixels [err] the residual cod-  20
As already stated, it is customary to record the Ing encodes differences
(hereinafterreferred to as re-  digitized pixels line by line. sidual
values) between the luminance values of the     The stored digitized
pictures generally define a luminance pixels [err] and the luminance pix-
number of pictures with a "horizontal" orientation or el Y. In this way the
residual values of a complete pic-  landscape format (i.e. for a faithful
reproduction the ture can be determined both for the luminance and for  25
picture should be displayed in an orientation in which the color
information. As the number of residual val-  the width of the picture Is
larger than the height of the use equal to zero or being very small is
large in com-  picture) and a number of pictures with "vertical" ori-
parison with the number of large residual values a  entation or portrait
format (i.e. for a faithful reproduc- substantial data compression can be
obtained by ap-  tion the picture should be displayed in an orientation
plying an additional coding in which the residual val-  30  in which the
height of the picture is larger than the ues are non-linearly quantized and
are subsequently  width of the picture). subjected to, for example, a
Huffman coding. A digi-   By way of illustration Figure 1 shows a picture
tized picture achieved by the above residual coding  capture medium 3 with
some pictures in landscape will be referred hereinafter as residually coded
pic-  format (2a, 2b, 2c and 2d) and one picture in portrait ture.
35  format (2e). On the record carrier all the digitized pic- A residually
coded picture can be used as a basis  tures are recorded as though they
were representa- for a new residual coding for a picture with further in-
tions of pictures in landscape format. This is in order creased
resolutions. Thus, by recording one abso-  to enable a uniform picture
scanning to be used with- lutely coded low-resolution picture and a series
of re-  out the necessity to detect whether the scanned pic- sidually coded
pictures of increasing resolutions in  40  ture is of the landscape or
portrait type and to change compressed form it is possible to record a
plurality of  over the scanning and/or picture processing depend- digitized
pictures defining representations of the  ing upon the detection result.
However, this means same picture with Increasing resolutions. In the pic-
that during reproduction the representations of por- ture file IP1 shown in
Fig. 2 the pictures in the sub-  trait format pictures will be displayed
with an incorrect files TV/4 and TV are absolutely coded and the pic-  45
orientation. This can be precluded by providing a pos- tures in the
subfiles 4Tv, 16TV, 64TV and 256TV are  sibility to assign a orientation
code to the recorded residually coded, with nonlinear quantization and
coded pictures, which code indicates the orientation Huffman coding.
of the scanned picture. This code can be used to de- The color information
is also coded residually in  termine whether the representation should be
rotated a way similar to the luminance Information. However,  50  during
reproduction and, If this is the case, whether the horizontal and the
vertical resolution of the con-  the representation should be rotated
through an angle secutive residually coded color Information increases  of
90, 180 or 270 degrees. This orientation code can by a factorof four
instead of by a factorof two as with  be Included in every picture file
1P1, ..., 1pn. It is also the luminance information. This means that a
picture  possible to record these orientation codes in the con- file
containing only residually coded luminance infor-  55  trol file BB or to
store these orientation codes in a mation and no color information (4TV and
64TV) al-  non-volatile memory arranged in the read unit or con- ternates
with a picture file containing both residually  nected to this unit. coded
luminance information and residually coded       During reproduction it is
then possible to deter-    11.                 EP 0 549 689 B1
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mine on the basis of the orientation code whether the  picture parameter
data. it may be advantageous to re- representation to be displayed should
be rotated and,  cord more than one set of picture parameters data In if
this is the case, a rotation through the desired angle  the file FPS. This
enables a different display se- can be performed prior to reproduction. A
drawback  quence and other picture processing operations to be of Including
the orientation codes in the picture files   5   selected by different
persons, for example persons IP is that these rotation codes have to be
determined  within a family.  It also allows a user to make a choice
already during scanning of the pictures. In practice  from different sets
of picture parameter data. It Is to this means thatan operatorofthe picture
storagesys-  be noted that when a record carrier of the write-once tem
should determine for each scanned picture       type is used the sets of
picture parameter data can whether the stored picture is to be rotated
during re-  10   be recorded on the record carrier only if they are
production, because the known auxiliary devices are  available during
recording. This requires human inter- not always capable of detecting
whether a scanned   vention during recording. During reading of the record
picture Is of landscape or portrait format and whether  carrier a set of
picture parameter data is selected and the picture is presented to the
scanning unit with the  the representations of the coded pictures can be
dis- correct orientation. This is undesirable in particular  15  played in
conformity with the selected set of picture because it Implies that an
operator must be present  parameter data. Figure 10 is a block diagram of
an during recording, which makes it difficult to realise a  embodiment of a
picture retrieval and display system fully automated picture storage system
12.          by means of which representations of coded pictures If the
orientation codes are already available dur-  can be displayed in
conformity with a selected set of ing recording of the digitized picture
Information itwill  20   picture parameter data. In this diagram the
reference be advantageous to record these codes on the record  numeral 100
refers to a read unit for reading the re- carrier. In the case of the file
organisation shown In  cord carrier. For the purpose of applying the
informa- Fig. 2 a suitable position for recording the rotation  tion being
read the read unit 100 is coupled to a con- codes is the subfile FPS of the
control file BB. For  trol and signal processing unit 101. From the
informs- reasons of userconvenience it is desirable tospecify,  25  tion
received from the read device 100 the unit 101 apart from the required
rotation, wether instead of a  selects the file FPS containing the set(s)
of picture representation of stored coded pictures a representa-
parameterdata and stores this (these) sets) in a con- tion which is
slightly shifted (to the left, right, top or  trol memory 102. By means of
a data entry unit 103, bottom) should be displayed. This is certainly
desir-  forexample a remote control device, a usercan select able if the
display area within which the representa-  30   a set from the control
memory 102  and can subse- tion is to be displayed in a display unit is
smaller than  quently activate the unit 101 to start the read cycle, the
dimensions of the representations, because it is  in which the digitized
picture information is read in the possible that an important detail of the
picture falls  sequence specified by the selected set of picture outside
the display area. The desired shift can be
parameterdataundercontroloftheunit101.Afterthe specified by assigning a
translation code to every  35   digitized picture Information has been read
out this in- digitized picture. In Figure 6 a suitable translation
formation is processed in accordance with the select- coding for a picture
90 Is defined by means of the co-  ed set of picture parameter data and Is
applied to a ordinates xp and yp of a vertex 91 of the picture 91 to
display unit 104. be displayed after translation. By means of a transla-
It may occur that after some time the picture tion code and a magnification
code it is possible to  40   parameter data stored on the record carrier
are no specify the magnification factor with which a certain  longer
entirely in compliance with the user's wishes part of the original picture
is to be displayed. The ref-  or that no or Incorrect picture parameter
data have erence numeral 93 indicates an enlarged represents-  been
recorded on the record carrier. This is problem- tion of a part of the
picture 90, defined by a translation  atic in particular if the record
carrier is of a type which xp, yp and a magnification factor of 2. in
addition to  45  cannot be overwritten, because the recorded picture the
above data it is also possible to include other pic-  parameter data then
cannot be adapted. This problem ture parameter data in the subfile FPS of
the control  can be mitigated by providing the retrieval and display file
BB, such as for example parameters specifying a  system in Fig. 7 with a
digital data base medium, e.g. color or luminance adaptation and other
picture proc-  a non-volatile memory 105 in which together with a essing
operations to be applied before a represents-  50  record carrier
Identification code a new set of picture tion of the coded picture is
displayed. Moreover, it is  parameter data or information about the desired
advantageous to store the desired sequence In which  changes of the picture
parameter data relative to the the pictures must be reproduced In the
subfile FPS  set of picture parameter data recorded on the record within
the control file BB.                         carrier Is stored for the
record carrier specified by A collection of picture parameter data defining
55   means of the record carrier Identification code. In the preferred
sequence as well as all the desired pic-  viewof the limited storage
capacity of the non-volatile ture parameter data for all the coded pictures
on a re-  memory 105 it is desirable to record the information cord carrier
will be referred to hereinafter as a set of  necessary for the picture
parameter data in a most    13                 EP 0 549 689 B1
14 compact form, for which reason it is preferred to re-  three different
lengths Indicating three different accu- 



cord the information about the changes of the picture  races. LTELE and
LPAN are followed by the portions parameter data.
NTELE and NPAN. If the information about the pic- Fig. 8 shows by way of
example a suitable format  ture magnification and picture translation need
not 110 of the picture parameter data included in the file   5   be changed
this Is indicated by the length zero in FPS on the record carrier. The
format 110 comprises  LTELE and LPAN. By storing only the preferential a
section DID in which the unique record carrier iden-  processing operations
for pictures with modified pref- tification code is stored. Such a code may
comprise  erential processing operations the space required for a large
random number generated by means of a ran-  the storage of the new picture
parameter data is re- dom-number generator and recorded on the record  10
duced considerably. Apart from the reduction of the carrier. The code may
comprise a time code indicat-  required storage space by said recording of
the dif- ing the time in years, months, days, hours, minutes,  ferences it
is possible to obtain an additional reduc- seconds and fractions of
seconds. Alternatively, the  tion by specifying the length required for the
storage record carrier identification code may comprise a  of modified
data. When the record carrier is read an combination of a time code and a
random number. In  15  adapted set of picture parameter data is derived
from the format 110 the section DID Is followed by sections  the picture
parameter data recorded on the record FPS1, FPS2, ..., FPSn in which a
number of different  carrierand the differences stored in the memory 105,
sets of picture parameter data are stored. Each of the  and this adapted
set Is stored in the memory 102. preferential reproduction setting sections
FPS1, ...,  instead of, or in addition to, the fixed non-volatile FPSn
contains a portion SEL in which a set identifi-  20  memory 105 a
changeable memory 106, forexample cation number for each of the different
sets of picture  in the form of a magnetic card, EPROM, EEPROM or parameter
data to be selected by different users are  NVRAM, can be employed for the
storage of picture specified, and a portion specifying the sequence
parameter data In the retrieval and display system SEQ in which the
representations of the stored pic-  shown in Fig. 7. tures are to be
reproduced. This portion is followed by  25  This has the advantage that a
user can display the coded sections FIM#1, ..., FlM#n storing for the  the
picture information on a record carrier in accor- pictures 1, ..., n the
picture parameter data indicating  dance with the same picture parameter
data on dif- preferential processing operations to be performed  ferent
picture retrieval and display systems to which before the representation of
the relevant picture are  a changeable memory 106 can be connected. When
displayed.                                    30  one of the two or both
memories 105 and 106 are Fig. 9 shows by way of example a suitable format
used for the storage of picture parameterdata it is de- 120 in which the
information about the desired adap-  sirable that a selection is made from
the differentsets tations of the set of picture parameter data can be  of
picture parameter data defined by the sets of pic- stored in the
non-volatile memory 105. The format  ture parameter data on the record
carrier and by the 120 comprises a section 121 specifying combinations  35
modifications of the picture parameter data stored In of record carrier
identifications and set identification  the memories 105 and 106. For this
purpose the unit numbers for which information about picture parame-  101
should comprise selection means. These selec- ter data has been stored. To
each of these combina-  tion means may be of a type which are operated by
tions a pointer is assigned, which pointer is included  the userto
makeachoicefrom thevarioussetsofpic- in the section DID-POINT and specifies
the address  40  ture parameter data defined for one specific record of the
sections DFPS1, ..., DFPSn in the non-volatile  carrierand selection number
by the picture parameter memory 105.
data information stored on the record carrier and In Every section DFPS
comprises a portion LSEQ    the memories 105 and 106. However,
alternatively with a code indicating the space (for example in num-  these
selection means may be of a type which, prior bers of bytes) required to
specify the new sequence.  45  to reproduction on the basis of the contents
of the If the portion LSEQ indicates a length not equal to  memories 105
and 106 and the sets of picture para- zero LSEQ will be followed by a
portion NSEQ with  meter data recorded on the record carrier, determine the
data specifying the new display sequence. After  the sets of picture
parameter data available for the NSEQ the new preferential processing
operations are  relevant record carriers and store them, for example,
specified for every picture with modified preferential  50  in the memory
102. Subsequently, one of the avail- processing operations. ROT Indicates
the section  able sets of picture parameter data in the memory with the
orientation code. The sections LTELE and  102 is selected In accordance
with a predetermined LPAN specify the length available for the storage of
selection criterion. Preferably, the selection criterion the new data
relating to picture magnification (in a  is such that the highest priority
is assigned to the pic- section NTELE) and picture translation (in a
section  55  ture parameter data information in the changeable NPAN). In
this way it is possible to selectthe accuracy  memory 106, medium priority
to the picture parame- with which the picture processing information is to
be  ter data information In the non-volatile memory, and stored. Thus, it
Is possible, for example, to define  the lowest priority to the picture
parameter data on 8    15                  EP 0 549 889 B1
16 the record carrier. If the unit 101 comprises a comput-  (for the
lower-resolution pictures) and residually cod- 



er, automatic selection can be realised by loading the  ed signals (for the
higher-resolution pictures) in ac- computer with a suitable selection
program.        cordance with the coding schemes described herein- Now
reference Is made. again to the file OV in  before; The scanning element
170, the matrix circuit Fig. 2, which for- all the picture. files IP1, ...,
IPn com-   5   171 and the coding circuit 172 are controlled by prises a
subfile TV/16 containing an absolutely coded  means of a customary control
circuit 174 on the basis low-resolution picture. Recording a file OV has
the  of control commands applied to the control circuit 174 advantage that
an overview of the digitized picture In-  by the control unit 4 via an
Interface circuit 175. The formation recorded on the record carrier can be
ob-  absolutely and residually coded picture information tained with a
minimal access time. This Is possible,  10  generated by the coding circuit
172 Is applied to the for example, by successively by displaying the digi-
control unit 4 via the interface circuit 175. The control tized pictures in
the subfile TV/1 6 as representations  unit4 may comprise a computer system
comprising a which wholly or partly fill the display screen, prefer-
display unit 176, a computing and storage unit 177 ably In the sequence
defined by the selected set of  and a data entry unit 178, for example a
keyboard, for picture parameterdata. However, It is also possible to  15
data input by the user. In acustomary mannerthe dis- compose a
representation in the form of a so-called  play unit 176 and the data entry
unit 178 are coupled mosaic picture from the subfiles, In which mosaic pic-
to the computing and storage unit 177. The computing ture a large number of
representations of the coded  and storage unit 177 is further coupled to
the picture low-resolution pictures contained in the subfiles  scanning
unit 1 and the recording unit 5 via an Inter- TV/16 are arranged in the
form of a matrix, preferably  20  face circuit 179 and 180 respectively.
The recording in an order dictated by the selected set of picture  unit 5
comprises a formatting and coding unit 181 parameter data. By way of
Illustration Fig. 10 shows  which converts the information to be recorded,
which a mosaic picture 130 made up of the representations  information is
received from the control unit via an In- (IM#1, IM#3, ..., IM#26) of
sixteen low-resolution sub-  terface circuit 182, into codes which are
suitable for file pictures.                                25  recording
and which are arranged in a format suitable Fig. 11 shows an embodiment of
the picture re-  for recording. The data which has thus been coded trieval
and display system of Fig. lc in more detail. In  and formatted is applied
toa write head 183, which re- the present system the picture retrieval and
read unit  cords a corresponding information pattern on the re- 11
comprises the read unit 6, a control unit 140 and  cord carrier 184. The
recording process is controlled a picture processing unit 141. The read
unit 6 supplies   30  by a control circuit 185 on the basis of the control
the information read from the record carrier to the  commands received from
the control unit 4- and, if control unit 140 and to the picture processing
unit 141  applicable, address Information indicating the posi- via a signal
path 142. The control unit 140 then se-  tion of the write head 183
relative to the record carrier lects specific information contained in the
control  184. files BB and IIDB from the information read. The pic-  35
The storage and control unit 177 is loaded with ture processing unit 141
selects picture information  suitable software to arrange the
residuallycodeddigi- from the information read and converts this picture
in-  tized picture Information supplied by the scanning formation into a
form suitable for the display unit 10.  unit 1 In a customary manner In
accordance with the The read unit 6 and the picture processing unit 141
afore-mentioned formatting rules and to compose the are controlled by the
control unit 140 on the basis of  40  picture files IP and OV. Moreover,
the computing and the data entered by a user, for example via a data en-
storage unit 177 has been loaded with software for In- try unit 143, and on
the basis of the control data in the  serting in the control file, In a
customary manner and control files BB and IIDB.                         in
accordance with the afore-mentioned formatting Fig. 10 shows an embodiment
of the picture stor-  rules, the picture parameter data Input by an
operator age system 12 In greater detail. The scanning unit 1   45
together with other automatically generated control in Fig. 12 comprises a
scanning element 170forscan-  data, such as forexample- a listofaddresses
atwhich ning the photographic picture capture medium 3 and  the various
files have been recorded on the record for converting the scanned picture
information into  carrier 184. customary information signals, for example
RGB pic-    The computing and storage unit 177 may further ture signals,
representing the scanned picture. The  50  have-picture processing software
enabling the scan- picture signals at the output of the scanning element
ned picture information to be processed, for example define the highest
attainable resolution In number of  for the purpose of error correction,
such as for exam- pixels per picture. The information signals supplied by
pie out-of-focus correction and grain removal, or for the scanning element
170 are converted into a lumi-  the purpose of color adaptation or
brightness adapta- nance signal Y and two color-difference- signals U   55
tion of the picture. and V by means of a customary matrix circuit 171. A
The files composed by means of the computing coding circuit 172 converts
the signals Y, U and V in  and storage unit 177 are applied to the
recording unit a customary manner into absolutely coded signals   5 In the
desired sequence in order to be recorded. 9    17
EP0549689B1                   18 Very suitable combinations of a record
carrier  tomary in the recording of CD signals, and is termin- 



184 and a recording unit 5 have been described in de-  ated with a
customary lead-out section LO (also re- tail inter alla in European Patent
Applications no.  ferred to as lead-out track). 88203019.0 (PHQ  88.001),
90201309.3 (PHQ             When the information Is recorded in CD format
it 89.016), 8900092.8 (PHN 12.398), 8802233.8 (PHN    5   Is preferred to
Include in the control file BB a section 12.299),8901206.3 (PHN
12.571),90201094.1 (PHN    recorded in accordance with the CD-I standard.
12.925), 90201582.5 (PHN 12.994), 90200687.3      These sections are the
"Disk Label & Directory", ref- (PHN 13.148), 90201579.1 (PHN 13.243), and
Dutch  erenced DL, and the so-called application programs, Patent
Applications no. 8902358 (PHN 13.088) and  referenced AF. This enables the
recorded picture in- 9000327 (PHN 13.242). The record carrier described
10  formation to be displayed by means of a standard CD- therein is
eminently suited for recording information in  I system. Preferably, a
subfile FPS with the sets of accordance with a CD format. A recording
device for  picture parameter data is also included in the applica-
recording the files on such record carrier is shown di-  tion program
section AF, In addition to the sections DL agrammatically in Fig. 13. The
shown recording de-  and ATthe control file BB comprises a subfile ITcom-
vice comprises a formatting circuit 186, which com-  15  prising a section
CNTR with control data and a sec- poses the information to be recorded,
which has been  tion FPS with the sets of picture parameter data. Pre-
applied via the Interface circuit 182, In accordance  ferably, the section
IT Is recorded in a predetermined with a formatting scheme ,for example as
customary  area, also known as the pregap" on the record carrier in the
so-called CD-ROM or CD-ROM XA system.      In a section of predetermined
length. This Is in order By way of Illustration this format is shown
broadly  20  to simplify retrieval of the required information by the in
Fig. 14. In accordance with this format the data is  microcomputer. Further
recording in the pregap has arranged In blocks BLCK of a length
corresponding to  to advantage that the format meets the CD-I format the
length of a subcode frame in the CD signal. Each  requirements. If the
section IT Is not large enough to block BLCK comprises a block
synchronizing section  accommodate all the control data a part of the
control SYNC, a headersection HEAD containing an address  25  data can be
recorded In a section ITC after the file In the form of an absolute time
code corresponding to  OV. In that case it Is preferred to include a
pointer in the absolute time code In the subcode portion record-  the
section IT to specify the starting address of ITC. ed with the block, and
If the CD-ROM XA format Is     Fig. I6 shows the picture processing unit
141 in used the block BLCK further comprises a subheader  greater detail.
The picture processing unit 141 com- section SUBHEAD containing Inter alia
a file number  30  prises a first detection circuit 250 for detecting syn-
and a channel number. In addition, each block BLCK  chronization codes LD
and picture line numbers LN comprises a DATA section containing the
information  Indicating the beginning of each residually coded pic- to be
recorded. Each block BLCK may also comprise  ture line. Asecond detection
circuit251 serves forde- a section EDC&ECC containing redundant informa-
tecting the beginning of each subfile in each picture tion for the purpose
of error detection and error cor-  35  file with a residually coded picture
to indicate the be- rections. The recording unit 5 shown in Fig. 13 further
ginning of the section IIDB containing the addresses comprises a CIRC
coding circuit 187 for interleaving  of a number of digitizing picture
lines. It is to be noted the information and for adding parity codes for
the  that the detection circuits 250 and 251 are needed purpose of error
detection and error correction (here-  only for processing the residually
coded pictures and inafter also referred to as error correction codes). The
40  not for processing absolutely coded pictures. For the CIRC encoding
circuit 187 performs the above-     purpose of these detections inputs of
the first and the mentioned operations upon the formatted information
second detection circuit 250 and 251 are connected supplied by the
formatting circuit 186. After these op-  to the signal path 142. A decoding
circuit 252 for de- erations have been performed the Information is ap-
coding the residually coded picture Information and a plied to an EFM
modulator 188, In which the Informs-  45  control circuit 253 for
controlling the picture process- tion is given a form which lends itself
betterforrecord-  ing operation are connected to the signal path 142. Ing
on the record carrier. Moreover, the EFM modula-  The signal path 142 and
outputs of the decoding cir- tor 188 adds subcode Information, which
includes In-  cuit 252 are connected to data inputs of a picture ter alia
an absolute time code as address information  memory 255 via a multiplex
circuit 254, to store the in the so-called subcode Q channel.          so
read and decoded picture Information. Data outputs Fig. 15 shows an
organization of the record car-  of the picture memory 255 are connected to
the in- rierin the case that the information has been recorded  puts of the
decoding circuit 252 and to the Inputs of in the track 20 In accordance
with the CD format de-  the multiplex circuit 254. The control circuit 253
com- scribed above. Parts corresponding to the organiza-  prises an address
generator 256 for addressing the tion shown in Fig. 2 bear the same
reference numer-  55   memory locations in the picture memory 255. The als.
picture processing unit 141 further comprises a sec- The recorded
Information is preceded by a lead-  ond address generator 257 for
addressing the mem- in section LI (also referred to lead-in track), as cus-
ory locations in order to output the content of the pic- 10    19
EP 0 549 689 B1                20 ture memory to a signal converter 2   The
signal     In the casethat a representation of an absolutely 



converter 258 is of a customary type which converts  coded picture is to be
reproduced, upon detection of the picture information read from the picture
memory  the beginning of the subfile to be selected, the control 255 into a
form suitable for application to the picture  circuit sets the multiplex
circuit 254 to a state in which display unit 10. The decoding circuit 252
may com-   5   the signal path 142 is connected to the data inputs of
prise, for example, a Huffman decoding circuit 261a  the picture memory
255. Moreover, the address gen- controlled by the control unit 253 and an
adder circuit  erator 256 is set to a state In which the memory loca- 259.
The Huffman decoding circuit 261a decodes the  tions are addressed In
synchronism with the recap- Information received via the signal path 142
and sub-  tion of the successive pixel information, in such a way sequently
supplies this decoded information to one of  10  that the information for
the picture lines 11, ..., 1512 the Inputs ofthe adder circuit259. Another
inputofthe  .is stored in the respective rows r1, ..., r512 of the adder
circuit 259 Is connected to the data outputs of  memory 255. The picture
Information thus loaded into the picture memory 255. The result of the
adding op-  the memory 255 is read out and is converted into a eration
performed by the adder circuit 259 Is applied  form suitable for the
display unit 10 by means of the to the multiplex circuit 254. The control
circuit 253 is       signal converter 258. The read-out sequence is deter-
coupled to the control unit 140 via a control signal  mined by the sequence
in which the address genera- path 260. The control circuit 253 may
comprise, for  tor 257 generates the successive addresses. During example,
a programmable control and computing     normal reproduction this sequence
Is such that the unit Such a control and computing unit may com-   memory
is read In a row-by-row fashion, starting with prise, for example, a
dedicated hardware unit or a mi-  20  the row r1 and starting with column
cl within a row. croprocessor system loaded with suitable control  This Is
possible both in accordance with the inter- software, by means of which on
the basis of control  laced-scan principle and the progressive-scan princi-
commands received via the control signal path 260  pie. In the case of
read-out according to the Inter- the address generator 256 and the
multiplex circuit  laced-scan principle all the odd rows of the picture 254
are controlled in such a way that a selected por-  25   memory 255 are read
first and subsequently all the tion of the picture information applied via
the signal  even rows of the picture memory 255 are read. In the path 142
Is loaded into the picture memory. The in-  case of read-out in accordance
with the progressive- formation thus stored in the picture memory 255 is
scan principle all the rows are read In sequence. read with the aid of an
address generator 257 and is  A very attractive alternative for the method
of storing subsequently applied to the display unit 10 via the sig-  30
the picture information In the picture memory 255 is nal converter 258 In
order to be displayed.       that in which the picture memory 255 is first
filled with In Fig. 17 the reference numerals 261, 262, 263  picture
information from a picture file defining a low- denote picture
representations of the same picture  er-resolution representation of a
picture and subse- but with different resolutions. The representation 261
quently the content of the memory Is overwritten with comprises 256 picture
lines of 384 pixels each. The  35  a coded picture defining a
higher-resolution repre- representation 262 comprises 512 picture lines of
768  sentation of the same picture. In the above example pixels each and
the representation 263 comprises  this is possible in that during read-out
of each coded 1024 picture lines of 1536 pixels each. The digitized  pixel
from the subfile TV/4 each of a group of 2x2 pictures corresponding to the
representations 261,  memory elements is each time filled with the signal
262 and 263 are Included in consecutive subfiles  40  value defined by this
coded pixel. This method is TV/4, TV and 4TV of a picture file IP. The
capacity of  known as the "spatial replica" method. A better pic- the
picture memory 255 shown in Fig. 17 is 512 rows  ture quality is obtained
by filling only one of the mem- of at least 768 memory locations (also
called memory  ory elements of the 2x2 matrix with the signal value
elements). If a representation should represent the  defined by a read-out
pixel, and by deriving the other entire coded picture that subfile is
selected from the   45  pixels of the 2x2 matrix from adjacent pixels by
picture file IP, whose number of pixels corresponds to  means of known
Interpolation techniques. This meth- the capacity of the picture memory,
which in the pres-  od is known as the "spatial interpolation" method. Af-
ent case is the subfile defining the representation  ter detection of the
next subfile (in the present case 262. This selection can be made on the
basis of the  TV) the content of the picture memory is each time setting
data, such as picture numbers and resolution 50   overwritten with the
picture information of this subfile order (this Is the identification of
the subfile resolu-  in the methods described above. The amount of infor-
tion), which are stored atthe beginning of each subfile  mation in the
subfile TV/4 is only a quarter of that in in, for example, the header HEAD
and the subheader  the subfile TV. This results in a substantial  reduc-
SUBHEAD of the blocks BLCK. For each subfile this  tion of the time after
which a first provisional picture data is read in by the control circuit
253 in response  55  Is displayed on the display unit. After read-out of
the to a signal supplied by a block synchronization detec-  picture file
TV/4 this low-resolution picture is over- tor 262a upon detection of the
beginning of each block  written with a representation of the same picture
hav- BLCK.                                             ing the desired
resolution. As the picture files with 11    21                  EP 0 549
689 B1                 22 coded pictures of successive resolutions succeed
and by means of the adder circuit 259 it is added to 



one anotherdirectly no time is lost In searching forthe  the residual
value, after which the information thus subfile TV after read-out of the
subfile TV/4.     adapted is loaded into the addressed memory loca- In the
case that a picture is to be rotated the ad-  tion. The part of the picture
information recorded on dress generator 256 is set to a state In which the
se-   5   the record carrier corresponding to the frame 266 is quence of
addressing the memory locations is adapt-  preferably read on the basis of
the information In the ed in accordance with the desired rotation angle.
Figs.  control file IIDB. The information in the section IIDB 18b, 18c and
18d illustrate how the picture informa-  is read in by the control circuit
253 in response to a tion is stored in the memory for a rotation through an
signal from the detector 250. Subsequently, the ad- angle of 270, 180 and
90 degrees respectively. For  10  dressofthatdigitzedpictureline is
selectedfromthis the sake of clarity these Figures only show the posi-
Information which is situated shortly before the first tions of the
information of the first two picture lines 11  digitzed picture line
corresponding to the picture line and 12 of the picture.
in the frame 266. Afterthis, the control circuit supplies In the case that
a representation of a small pic-  a command to the control unit 140 via the
control sig- ture is to be displayed within the outline of a full-scan   15
nal path 260, which control unit In response to this representation of
another picture or, If desired, the  command Initiates a search process in
which the part same picture (PIP function), this can be achieved  with the
selected digitized picture line is located. simply by filling the desired
location of the picture  When this part is found the read-out of the
picture in- memory 255 with the low-resolution picture of the  formation is
started and the adaptation of the content subfile TV/4 without
magnification. When the picture  20  of the memory 255 Is started as soon
as the part of memory 255 is filled the address generator 256 is  the first
digitized picture line which corresponds to then setto astate in which the
informationfor memory  the partof the picture within the frame 266 Is
reached. locations is addressed in which the small picture is to  The
detection of this digitized picture line Is effected be stored. To
illustrate this these memory locations  on the basis of the line numbers
which togetherwith are represented as a frame 264 In Fig. 17. During the
25  the line synchronization codes LD have been Inserted picture processing
described above the presence of  at the beginning of each digitized picture
line. The the low-resolution picture in the subfile TV/4 again  control
circuit reads in these line numbers LN In re- has the advantage that the
picture Information re-  sponse to a signal from the detector circuit 251.
The quired to perform this function is directly available in  storage of
the address information at the beginning of the picture file IP, so that
additional processing is not  30  the subfile 4TV enables a rapid access to
the desired necessary.                                         information
to be obtained. The detection of the read- When an enlarged representation
of a part of the  out of the desired residually digitized picture lines is
absolutely digitized picture is to be displayed the In-  simplified by the
presence of the line synchronization formation of a part of the picture,
forexample the part  codes and line numbers In the subfile 4TV.
corresponding to a frame 265, is selected. The infor-  35  Fig. 19 shows an
embodiment of the read unit 6 mation of each pixel of the selected part is
loaded into  by means of which it Is possible to read out the coded every
memory location of a group of 2x2 memory lo-  picture information recorded
on the record carrier by cations, so that a magnified full-scan
representation  means of the recording unit shown in Fig. 13. The of low
resolution Is displayed on the display unit. In-  shown read unit 6
comprises a customary read head stead of repeating each pixel 2x2 times in
the mem-  40  280 which reads the information patterns on the re- ory the
memory may be filled In accordance with the  cord carrier 184 by scanning
the track 20 and con- spatial-interpolation principle mentioned in the
fore-  verts the resulting information into corresponding sig- going.
nals. The read unit further comprises a customary In order to magnify the
residually coded pictures  positioning unit 284 for moving the read head
280 in the above step Is performed first. Subsequently, the   45   a
direction transverse to the tracks to a portion of the part represented by
the frame 266 is selected in the  track 20 specified by a selected address.
The move- subfile 4TV. The part In the frame 266 corresponds to  ment of
the read head 283 is controlled by a control the part within the frame 265
In the representation  unit 285. The signals converted by the read head 280
262. The control circuit 253 sets the multiplex circuit  are decoded by an
EFM decoding circuit 281 and are 254 to a state in which the output of the
residual de-  50  subsequently applied to a CIRC decoding circuit 282.
coding circuit 252 is connected to the data inputs of  The CIRC decoding
circuit 282 is of a customary type, the memory 255. The address generator
256 is set to  which restores the original structure of the Informa- a
state in which It addresses the picture memory 255  tion which has been
interleaved prior to recording and in synchronism with the received coded
pixels in the  which detects and, If possible, corrects Incorrectly
sequence in which the residually coded digitized pic-  55  read codes. Upon
detection of Incorrigible errors the ture information from the subfile 4TV
becomes avail-  CIRC decoding unit supplies a new error flag signal. able.
The picture Information in the addressed mem-  The information which has
been restored and correct- ory locations is applied to the decoding circuit
252  ed by the CIRC decoding circuit 282 is applied to a de- 12    23
EP 0 549 689 B1                 24 formatting circuit 283 which removes the
additional  by a high resolution opto-electronic film scanner 412, 



Information added by the formatting circuit 186 prior  such as a
commercially available Eikonix Model 1435 to recording. The EFM
demodulating circuit 281, the  scanner. High resolution scanner 12 outputs
digitally CIRC decoding circuit 282, and the deformatting cir-  encoded
data (e.g. a 3072 x 2048 pixel matrix) repre- cuit 283 are controlled in a
customary manner by the   5   sentative of the interval electronic scanning
of a high control unit 285. The Information supplied by the de-  resolution
picture sensing array onto which a respec- formatting circuit 283 is
applied via an interface circuit  tive photographic picture frame of film
strip 10 is pro- 286. The deformatting circuit may comprise an error
jected. This digitally encoded data (digitized picture) correction circuit
by means of which errors which can-  is coupled in the form of a pixel
array-representative. not be corrected by the CIRC decoding circuit can be
10  bit map to an attendant picture processing worksta- detected and
corrected. This Is effected by means of  tion 414 which contains a frame
store and picture redundant Information EDC & ECC added by the for-
processing application software through which the matting circuit 166. The
error correction circuit, which  digitized picture may be processed (e.g.
enlarged, Is comparatively complex and therefore comparative-  cropped,
subjected to a scene balance correction, ly expensive, is not necessary.
This Is because the ef-  15  etc.) to achieve a desired picture appearance.
Once fects of erroneously read codes in the absolutely cod-  a picture file
has been prepared, it is stored on a ed picture information can be masked
simply by re-  transportable data base medium, such as a write- placing the
Incorrectly read coded pixels and/or a  once optical compact disc, using
compact disc recor- complete coded picture line by picture information de-
der416. The disc maythen be Inserted Into a compact rived from one or more
adjacent coded pixels or ad-  20  disc player 420 and, via the operation of
selector jacent coded picture lines. Such a correction can be  switches of
a cabinet-resident control panel or (I) re- effected simply by means of the
signal processing  mote control unit 600, a selected picture file is ac-
unit 141 shown in Fig. 16, by programming the control  cessed for display
on the user's television set 422. circuit 253 so as to be responsive to the
error flag sig-  The CD player may also drive a high resolution ther- nal
supplied by the CIRC decoding circuit 282 to con-  25   mal printer424 for
obtaining a hard copy of a selected trol the address generator 256 In such
a way that the  picture. information of an adjacent pixel is read and, at
the  In accordance with the picture processing system same time, the
multiplex circuit 254 is set to a state  as described hereinbefore each
digitized high. resolu- in which the data outputs of the picture memory 255
tion picture is stored as a respective picture file con- are connected to
the data inputs. Subsequently, the   30  taining a low, (or base)
resolution absolute coded pic- address generator is reset to its previous
state and in-  tures, and a pluralityof higherresolution residual cod-
stead of the incorrectly read coded pixel the informs-  ed pictures
associated with respectively increasing tion read from the picture memory
255 is stored at the  degrees of picture resolution. By iteratively
comining addressed memory location.                         the higher
resolution residual digitized pictures data In the  case that a residually
coded picture is read   35  with the low resolution absolute digitized
pictures the value In the memory 255 is not adapted upon de-   successively
Increased resolution pictures may be re- tection of an incorrectly read
residual value but re-  covered from the base resolution picture. mains
unchanged. This can be achieved, forexample,    As an examle, spatial data
values representative by causing the control circuit to generate a signal
of a high resolution (3072 x 2048) picture scan of a which inhibits writing
into the memory 255 when the   40  36 mm -by-24 mm picture frame of a 35 mm
film strip erroneous residual value is applied.               1 0 may be
stored as a respective picture file including The capacity of the picture
memory 255 is large,  a base resolution digitized picture containing data
so that the cost price of such a memory is compare-  values associated with
a spatial picture array of 512 tively high. The memory capacity may be
reduced by  rows and 768 columns of pixels and an associated set arranging
between the multiplexer 254 and the pic-  45  of residual coded pictures,
to be stored on the disc. ture memory 255 a sample rate converter 290 of a
Within the workstation itself, the base resolution digi- customary type,
which reduces the number of pixels  tized picture may befurthersub-sampled
to derive an per line from 786 to 512.                          even lower
resolution sub-array of picture values With reference to Fig. 21-27 now
further embodi-  (e.g. on the order of 128 x 192 pixels) for display on
ments of the apparatus and method will be described.  50   a segment of the
system operator's workstation for Figure 21 diagrammatically illustrates a
photo-  the purpose of Identifying picture orientation and graphic color
film processing system (photofinishing  specifying aspect ratio.
Preferably, a header file is minilab) with which the present invention may
be em-  associated with each picture file for the purpose of ployed.
specifying how the picture was captured on film and In accordance with the
digital picture processing  55   has been correspondingly digitized and
stored on system of Figure 21, photographic pictures, such as  disc. The
Information in the header file is used by the a set of twenty-four or
thirty-six 36 mm x 24 mm pic-  playback device to ensure that the picture
will have ture frames of a 35 mm film strip 410, are scanned  an upright
orientation and the correct aspect ratio for 13    25                  EP 0
549 689 B1                 26 the reproduction device. In addition, a
master header  form of an electrically erasable programmable read 



file is recorded which includes a unique ID number for  only memory
(EEPROM). The form module 460 takes each disc recorded by CD recorder 416
in figure 21,  may be any of a variety of currently available EE- in order
to uniquely identify each disc.           PROM modules such as a Smart card
ora magnetic When a film strip is originally scanned in the pho-   5   ROM
cartridge used in commercial video games and toprocessing minilab, each
picture is digitized as  laptop computers. For an illustration of the use
and though it were horizontally oriented, irrespective of its  manner of
interfacing an EEPROM device, per se, as actual orientation on the film.
The digitized picture Is  an auxiliary memory module for augmenting the in-
stored in the workstation's frame store, as is, and a  ternal storage
capacibility of a playback device, at- lower resolution representation of
the digitized pic-  10  tention may be directed to the US Patent to Hayes
et ture is displayed on the display monitorof workstation  al, No.
4,855,842, which describes the interfacing of 14, so that the picture may
be viewed by the operator.  such a module for a programmed video teaching
sys- As-each picture is digitized and stored on the disc, the  tem and how
such an auxiliary memory module can photofinishing minilab operator, using
a workstation  be used to permit access by one or more specific input
device, enters picture parameter data in the   15  users (students) and
keep track of a student's pro- form a set of presentation control codes
that are in-  gress. corporated within the header file associated with a
re-   In accordance with the present invention, such an spective picture
file to indicate how the picture has  auxiliary, transportable, memory
module is used for been stored, so that, when subsequently accessed by
storing user-sourced picture parameter data, such as a reproduction device,
the picture will be played back  20  contrast, picture magnification, color
balance, satur- in an upright orientation at the correct aspect ratio.
ation, border type and border location, etc., thereby Figure 22
diagrammatically illustrates the signal  enabling the user to save, in a
removable memory processing architecture of a picture retrieval mecha-
module, parameters that have been input to the mi- nism that has been
modified in accordance with the  crocontroller, as by way of a
conventional, hand-held present Invention to incorporate an auxiliary
remov-  25  remote control (IR) unit 600. Removable memory able memory
module forstoring user-customized pic-  module 460 may then be extracted
from interface 458 ture parameterdata. The playback device itself is pre-
in the playback device and reinserted into that device ferably compact
optical disc player, such as a CD-I  during  a subsequent playback
operation or inserted, player which accesses digital picture files that
have  along with its associated disc, In another playback de- been stored
on disc and supplies video signals to a   30  vice for controlling another
reproduction unit user's color television monitor. The contents of the   In
order to facilitate an understanding of the pic- picture file read from an
optical compact disc 440 are  ture customizing and auxiliary storage
mechanism of coupled to a deformatter 442, wherein the file is de-  the
present invention, the following discussion will ex- formated into a
digitized picture and Its associated  plain both the operation and the data
structure used headerfield, underthe control of a resident microcon-  35
to assemble respective pictures and associated para- troller 444. The
digitized picture is stored in a picture  meter fields that are defined in
the course of custom- memory 450, while the contents of the header field
izing one or a plurality of pictures. are coupled to a memory access
control circuit 452,    When an optical compact disc onto which digi- which
controls how the digitized picture data is trans-  tized picture files have
been recorded is inserted Into ferred from the disc into picture memory 450
and how   40   playback device 420 in figure 21, the presentation of the
contents of the frame store are read out to asso-  picture on NTSC display
422 can be controlled by the ciated circuitry 454 for driving a color
television dis-  user via IR remote control unit 600, which is shown in
play456. Depending upon the size of picture memory  greater detail In
figure 27. Individual pictures can be 450, the architecture of the memory
access control  viewed by entering the picture number using buttons
circuitry may incorporate decimation/interpolation   45   604 and then
pressing the play button 606, or by operators to adjust the aspect ratio
and size of the pic-  pressing either the track forward or track backwards
ture eventually supplied by the frame store to the tel-  arrows 608 to move
on to the next or back to the pre- evision display. In accordance with the
Improvement  vious picture on the disc. As the picture data is read
provided by the present Invention, the user/viewer is  from the disc 640,
the preprogrammed picture para- able to supply and store customizing
picture parame-  50   meter data Is used to control the memory access con-
terdata idependentlyof preprogrammed picture para-  trol circuit 452, so
that the correctly oriented picture meter data on the disc, so that
microcontroller444 will  is read from picture memory 450. However, should
control the presentation of picture data to the display  the orientation
code In the preprogrammed picture device in accordance with such
user-preference In-  parameter data be In error, due for example to an op-
puts. For this purpose, microcontroller444 Is coupled  55   erator
erroneously programming the presentation with an interface 458 through
which it may write to and  control data for the particular picture in the
course of read a removably engageable auxiliary digital data  recording the
picture onto the disc via CD recorder base medium, such a memory module 460
e.g. in the  416 (figure 21), then the user may re-orient the pic- 14    27
EP 0 549 689 B1                28 ture via rotate buttons 620.
play the picture in the future in exactly the same fash- 



The user may also zoom in or out to display only  ion, instead of having to
repeat the customization pro- a portion of the picture in enlarge form by
pressing the  cedure each time the picture is to be replayed. Thus, zoom
button 610 followed by either of the up/down ar-  it is advantageous to be
able to store the data describ- row keys 616, which instructs the memory
control cir-   5   Ing the parameters which indicate how the picture has
cuit 452 to read out the proper portion of the picture  been altered, so
that it can be recalled and used sub- stored in picture memory 450.
Further, the user may  sequently, when the user wishes to display the same
alter the appearance of any displayed picture by   picture. Because the
system of figure 21 uses a write- pressing the "lighten" button 622
followed by either  once optical disc, and becuase CD player 620 cannot the
up/down arrows 616, which cause the supply of  10  record information onto
the optical disc, it is not pos- control codes for increasing or decreasing
the con-  sible to store this data onto the compact disc 640 of trast of
the picture, respectively, or the left/right ar-  figure 22. rows 618,
which increase or decrease the brightness   Thus, some other method
ofstoring the data is re- of the picture, respectively, by properly
instructing  quired. While a control data memory may be perma- the color
and tone modification circuit 453 to alter the   15  nently housed within
the CD player, it is preferable brightness or contrast of the digitized
picture as de-  that the storage device, such as EEPROM module sired, via
digital lookup tables.                  460 In figure 22, be removable and
insertable into one The user may also alter the color of the displayed  or
more other playback units. picture. For this purpose, the user may depress
color  In accordance with the present Invention, once button 624, followed
by either the up/down arrows   20  the user has customized picture in the
mannerdescri- 616, which ause the generation of control codes to in-  bed
previously, the store button 630 is depressed, crease ordecrease the color
saturation of the picture,  which causes the parameters which define the
man- respectively. Similarly, the user may depress the  ner in which the
picture has been altered to be tem- left/right arrows 618, which alter the
color balnce of  porily stored in a scratchpad RAM 445. The user may the
picture, respectively, by instructing the color and   25  then proceed
display, and optionally alter, any or all tone modification circuit 453 to
alter the saturation or  of the pictures on the disc, depressing the store
but- color balance of the digitized picture by means of a  ton 630 once a
preferred picture display is obtained. digital 3x3 color correction matrix
circuit (not shown).  After all viewing, altering, and storing of pictures
on The user may also create a colored border In the  the disc has been
completed, the eject button 640 is picture via color border generator and
text generator  30   pressed, which causes the disc to be ejected from the
455, by first pressing the border button 626 followed  CD player, and also
causes data stored in scratchpad by the arrow keys 616 and 618 which allow
the border  RAM 445 to be written into EEPROM memory 460. As to be properly
positioned. The color ofthe border can  a result, the next time the same
disc is inserted into be changed by pressing the color button 624 and the
any player containing the EEPROM module 460 used border button 626
simultaneously, and then pressing   35  during the programming session just
described, the keys 616 to alter the color saturation, or keys 618 to
customized control data can be read out from EE- alter the color hue.
PROm module 460 into the scratchpad 445, in order Generation and
positioning of the colored border  to display the pictures in the order
programmed ear- may be accomplished by means of the border gener-  lier and
with the same zoom position, color balance, ator circuitry disclosed in
co-pending U.S. patent ap-  40  etc. plication Serial No.405,816, filed
Sept.11, 1989, en-  The user may delete any of the programmed pic- titled
"A" digital circuit for creating area dependent  tures by pressing the dear
button 632, so that any special effects by KA. Parulski, et al, and the
discio-  new pictures may be customized by advancing to the sure of which
Is herein incorporated.              desired picture optionally altering
the appearance of Finally, via a colorand tone modification circuit of  45
the displayed picture, and then perssing the store the type described in
the above-referenced Parulski  button 630. This new control data is again
temporarily et al '816 application for generating "posterized" pic-  stored
in scratchpad RAM 445 and then written to re- tures, the user may also
create special effects, by  movable EEPROM module 660when the disc is
eject- first depressing the effects button 628 followed by the  ed, as
described above. arror keys 616 and 618, which cycle through a number  50
Figure 23 illustrates the organization of the data of available effects,
Including posterized, false-color,  stored in EEPROM module 660 for the
storage of or "negative" pictures, until the user selects a pleas-
parameters which control picture customization as Ing effect for the
current picture. The ease with which  described above. For purposes of
providing an illus- the user may access the above-described features
trative example, the memory organization of figure may be facilitated by
judicious use of on-screen menu  55   23 assumes that EEPROM module 460 is
a 64K byte overlays supplied by text generator955. Once picture  memory,
which corresponds to a 16 bit address has been "customized" In the manner
described      space. The 64K memory is divided into four separate above,
It is very desirable forthe userto be able to dis-  sections, a pointer
table section 520, a video display 15    29                 EP 0
549689B1              30 control data section 540, an optional reprint
request  The two LSBs (bit 0 and bit 1) of the status byte 



data section 560, and an optional album disc data  330 are used to stored
the orientation of the picture. section 580. The lowest addresses are used
to store  The next 5 bits (bits 2-6) of status byte 730 indicate a pointer
table 520 which stores a multiplicity of poin-  which, if any, optional
features have been used to al- ter entries of three different types: disc
identification   5   ter the picture. In particular, bit 2= 1 indicates
that the (ID) pointer entries, such as disc #1 pointer entry 502  zoom
feature was used. When bit 2=1, three one byte and disc #n pointer entry
560, print request pointer  parameter values are stored following the
picture entries, such as print request pointer entry 510, and  number byte,
the first byte 734 indicating the zoom album disc request pointer entries,
such as album  value (magnification), the second byte 736 indicating disc
request pointer 514.                    10  the relative position of the
left edge of the zoomed The disc ID pointer entries, such as disc #1 poin-
area in the x direction relative to the left edge of the ter entry 502, are
6 bytes In length and include 2 val-  original picture, and the third byte
338 Indicating the ues, a 4 byte disc ID number, such as disc #1 ID 503,
relative position of the top edge of the zoomed area followed by a 2 byte
address value, such as disc #1  in the y direction relative to the top edge
of the original address 504. Address 504 is the address within EE-   15
picture. if, on the other hand, bit 2=0, the zoom fea- PROM address space
500 at which the date for the  ture was not used to alter the picture, and
the three disc having an ID number matching the value stored  one byte
parametervalues are not stored, thus reduc- In location 503 is stored. In
other words, the address  ing the memory required. 504 points (as depicted
byline 504) to the EEPROM   In a similarmanner, bit 3=1 indicates thatthe
con- memory location at which the picture parameter data  20  trast byte
740 and the brightness byte 742 are pres- for pictures with disc #1 ID 503
are stored. Similarly,  ent, while bit 3=0 indicates that this feature was
not address 508 at which the data for the disc #N having  used to alter the
picture. Color changes are Indicated an ID number matching the value stored
in location  with bit 4=1 along with saturation byte 744 and hue 507 is
stored. The pointer table 520 contains disc ID  value byte 746. Bit 5=1
indicates that the border fea- pointer entries for all discs which have
been previous-  25  ture was used and that border color byte 748, border ly
inserted into playback device 420 and programmed  X position 750, and
borderY position 752 are present in a manner to be described below.
Bit 6=1 indicates that the effects feature was also When a disc is inserted
into a CD player 420, the  used, and that the effects byte 754 will be
present. four byte ID number programmed into the header of    Note that for
display recorder 370, on the other each disc is read from the disc 440
(figure 2) and the  30  hand, none of the optional features was used to
alter ID number is routed by deformatter 442 to microcon-  the appearance
of the picture, except perhaps the ori- troller 444. Microcontroller 444
then searches the  entation feature. Status bits 2-7 all are set to 0,
indi- pointer table 520 to determine if any of the disc IDs,  cating that
the picture numberstored in EEPROM ad- for example the IDs stored in
location 503 or 507,  dress 772 should be displayed with the default set-
match the ID number of the disc 540. If there Is a   35  tings for zoom,
light, color, and border, and without match, for example with the ID value
stored in location  special effects. For display record 780, only the
"ight- 507 of EEPROM address spaced 500, the corre-     en 622 button was
used to after the appearance of sponding picture parameter data (video
control data)  the picture, so that bit 3-1, and the contrast and In this
exampled disc #N data file 518, is read from  brightness parameters are
stored. Record 790, where EEPROM module 460 into scratchpad RAM 445 via  40
bit 7=1, indicates that the end of disc data file 700 has memory modue
interface 58 and microcontroller444.  been reached. The data In each of the
individual disc data files,  The removable EEPROM module 460 shown In for
example disc #N data file 548, is organized in the  figure 22 can also be
programmed to order one or manner shown in figure 24. The data file 700 is
com-  more reprints from a photofinisher equipped with the. posed ofa
numberof display records, forexample dis-  45  thermal printer 424 and CD
player 420 (figure 1) play records 720, 760 and 780. Each display record,
which incorporates the memory module Interface 458 for example display
record 720, is composed of two  of figure 22. The disc containing the
digitized picture, parts, a required part 722 including a status byte 730
together with EEPROM module 460, are delivered to and a picture number byte
732, and an optional part  the photofinisher, who can automatically
generate the 724 which depends on the value of statys byte 730.  50
desired pictures in their desired form, by reading the The picture byte 732
Indicates which picture data re-  reprint request data 560 (figure 23). The
organization cord on the disc should be used to create the picture.  of
file 560 Is shown in greater detail in figure 25. File This allwos the
pictures on the disc to be played back  560 contains a number of print
recorders, for example In any order, and fuerther allows the same picture
to  810 and 820, each of which is composed of four val- be displayed more
than once, In two or more different  55  ues, a four byte disc number 812,
a one byte picture altered forms, so that, for example, different parts of
number 814, a one byte print size parameter 816, and the same picture can
be viewed at differing magnifi-  a one byte copies value 818. The user
programs the cations.                                         reprint
request data file 800 by locating a desired pic- 16    31
EP 0549 689 B1                  32 ture and pressing the reprint button 620
of remote  eration. The customized picture parameter data may 



control unit600. The uses next pusherup/down arrow  include one ore more
picture reproduction parame- button 616 to select the desired print size,
enters the  ters Including contrast, picture magnification, color number of
copies desired usin buttons 604, and final-  balance, saturation, border
type and border location. ly pushes the store button 630. After all the
desired   5   It may also store information from which a photofin- picture
prints have been selected and stored, the disc  isher may produce hard copy
prints of selected pic- is ejected and the reprint request data is written
from  tures or an entirely new album disc of user selections scratchpad RAM
445 to EEPROM module 460, fol-      taken from multiple discs. When
creating a new al- lowed by the "reserved word" disc number=0, indicat-
bum disc, the customized picture parameter data may ing the end of the
reprint request data. When the EE-   10  be recorded from the memory module
into the master PROM module and discs are supplied to the photofin-  header
file on the new discs, so that the EEPROM Isher, the reprint request data
file may be used to au-  module containing the customized picture parameter
tomatically determine the size and number of reprints,  data does not need
to be replicated. and the disc data file used to automatically select any
While we have shown and described an embodi- optional features such as
zoom, color balance, ef-  15   ment in accordance with the present
invention, it is to fects, etc. stored by the user.                     be
understood that the same is not limited thereto but The removable EEPROM
module 660 in figure 26    Is susceptible to numerous changes and modifica-
can also be programmed to produce one ore more "al-  tions as known to a
person skilled in the art, and we bum"  picture discs from a photofinisher
equipped  therefore do not wish to be limited to the details with the CD
recorder 16 and playback device 420 of  20  shown and described herein but
intend to cover all figure 21, which incorporates a memory module Inter-
such changes and modifications as are obvious to face 458 of f igure 22.
The disc or discs containing the  one of ordinay skill in the art.
digitized pictures, and the EEPROM module 60 are supplied to the
photofinisher, who may automatically record the desired pictures in the
desired order onto  25   Claims the new album disc, by reading the album
disc data 580 In figure 23.                                   1. A
digitized picture playback device for retrieving The organization of file
580 is also shown in       pictures from a digital data base medium in
which greater detail In figure 15. File 580 file contains a  digitized
pictures have been stored, the device number of album order records, for
example 910, 920   30  comprising a read unit for reading the digitized and
930, each of which is composed of two values, a    pictures from the
digital data base medium, a pic- four byte disc number 912, and a one byte
picture     ture processing unit for converting the read digi- number 914.
The user programs the album disc data      tized pictures Into a picture
signal suitable for re- f lie 800 by locating the desired pictures, one at
a time  production means for reproducing a visible repre- and in the
desired order, and pressing the album but-  35  sentation of the digitized
picture, the picture ton 660 followed by the stored button 630 on remote
processing unit processing the read-out digitized control unit 200. When
the EEPROM module and           picture in accordance with a picture
representa- discs are given to the photofinisher, the album disc   tion
parameter setting supplied to the picture data file is used to
automatically decide the order of  processing unit so as to cause an
amended pre- transferred pictures, and the appropriate disc data  40
sentation of the individual pictures, characterized files are also written
into the master headerfile of the  in that the device comprises means for
reading new album disc, where they may be used to automat-    from the
digital data base medium information ically present the pictures on the
album disc using the  defining first individual picture representation
desired optional features such as zoom, color bal-     settings, means for
storing in a memory, together ance, effects, etc., orignally stored by the
user In the   45  with a data base identification, information defin- disc
data files of the EEPROM module.                 ing second individual
picture representation As will be appreciated from the foregoing descrip-
parameter settings for individual digitized pio- tion, the limited ability
of an interval memory In a CD  tures recorded on the data base identified
by said player to store user-generated picture parameter data  data base
identification, means for detecting the is augmented In accordance with the
present embodi-  50  data base identification of the digital data base ment
of the invention by incorporating a storage mel-  present in the device,
means for detecting wheth- dum, such as an electrically programmable read
only    er for said data base identification, information memory module,
configured to be removably inter-       defining second picture parameter
settings are faced with the CD player's microcontrollerfor storing  stored
in the memory, means for selectively sup- picture parameter data that has
been (remotely) pro-  55  plying the first or second picture parameter set-
grammed by the user. The module can be then re-        tings to the picture
processing unit in the event moved from the playback device and inserted
into       that for the data medium Identified by the detect- that or
another playback device for controlling its op-  ed data base
identification the memory stores In- 17    31                  EP 0 549 689
B1                 32 * C   L   M 



ture and pressing the reprint button 620 of remote  eration. The customized
picture parameter data may control unit 600. The uses next pusherup/down
arrow  include one ore more picture reproduction parame- button 616 to
select the desired print size, enters the  ters Including contrast, picture
magnification, color number of copies desired usin buttons 604, and final-
balance, saturation, border type and border location. ly pushes the store
button 630. After all the desired   5   It may also store Information from
which a photofin- picture prints have been selected and stored, the disc
isher may produce hard copy prints of selected pic- is ejected and the
reprint request data is written from  tures or an entirely new album disc
of user selections scratchpad RAM 445 to EEPROM module 460, fol-
taken from multiple discs. When creating a new al- lowed by the "reserved
word" disc number=0, indicat-  bum disc, the customized picture
parameterdata may ing the end of the reprint request data. When the EE-  10
be recorded from the memory module into the master PROM module and discs
are supplied to the photofin-  header file on the new discs, so that the
EEPROM isher, the reprint request data file may be used to au-  module
containing the customized picture parameter tomatically determine the size
and numberof reprints,  data does not need to be replicated. and the disc
data file used to automatically select any  While we have shown and
described an embodi- - optional features such as zoom, color balance, ef-
15   ment in accordance with the present invention, it is to fects, etc.
stored by the user.                    be understood that the same is not
limited thereto but The removable EEPROM module 660 in figure 26   is
susceptible to numerous changes and modifica- can also be programmed to
produce one ore more "al-  tions as known to a person skilled in the art
and we bum  picture discs from a photofinisher equipped  therefore do not
wish to be limited to the details with the CD recorder 16 and playback
device 420 of  20  shown and described herein but intend to cover all
figure 21, which incorporates a memory module inter-  such changes and
modifications as are obvious to face 458 of figure 22. The disc or discs
containing the  one of ordinay skill in the art. digitized pictures, and
the EEPROM module 60 are supplied to the photofinisher, who may
automatically record the desired pictures in the desired order onto  25
Claims the new album disc, by reading the album disc data 580 in figure 23.
1. A digitized picture playback device for retrieving The organization of
file 580 is also shown in      pictures from a digital data base medium in
which greater detail in figure 15. File 580 file contains a  digitized
pictures have been stored, the device number of album order records, for
example 910, 920   30  comprising a read unit for reading the digitized and
930, each of which is composed of two values, a   pictures from the digital
data base medium, a pic- four byte disc number 912, and a one byte picture
ture processing unit for converting the read digi- number 914. The user
programs the album disc data     tized pictures into a picture signal
suitable for re- file 800 by locating the desired pictures, one ata time
production means for reproducing a visible repre- and in the desired order,
and pressing the album but-  35  sentation of the digitized picture, the
picture ton 660 followed by the stored button 630 on remote    processing
unit processing the read-out digitized control unit 200. When the EEPROM
module and          picture in accordance with a picture representa- discs
are given to the photofinisher, the album disc  tion parameter setting
supplied to the picture data file is used to automatically decide the order
of  processing unit so as to cause an amended pre- transferred pictures,
and the appropriate disc data  40  sentation of the individual pictures,
characterized files are also written into the master header file of the  in
that the device comprises means for reading new album disc, where they may
be used to automat-    from the digital data base medium information ically
present the pictures on the album disc using the  defining first individual
picture representation desired optional features such as zoom, color bal-
settings, means forstoring in a memory, together ance, effects, etc.,
orignally stored by the user in the   46  with a data base identification,
Information defin- disc data files of the EEPROM module.
ing second Individual picture representation As will be
appreciatedfromtheforegoing descrip-    parameter settings for individual
digitized pic- tion, the limited ability of an interval memory in a CD
tures recorded on the data base identified by said player to store
user-generated picture parameter data  data base identification, means for
detecting the is augmented in accordance with the present embodi-  50  data
base identification of the digital data base ment of the invention by
incorporating a storage mel-  present In the device, means for detecting
wheth- dum, such as an electrically programmable read only   er for said
data base identification, information memory module, configured to be
removably Inter-      defining second picture parameter settings are faced
with the CD player's microcontroller for storing  stored in the memory,
means for selectively sup- picture parameter data that has been (remotely)
pro-  55  plying the first or second picture parameter set- grammed by the
user. The module can be then re-       tings to the picture processing unit
in the event moved from the playback device and inserted into      that for
the data medium identified by the detect- that or another playback device
for controlling its op-  ed data base identification the memory stores In-
17    33                  EP 0 549 689 B1                  3 



formation defining second individual picture rep-  10. A device as claimed
in claim 8 or 9, wherein said resentation parameter data.
memory is an integral part of the device. 2. A device as claimed in claim
1, wherein said de-  11. A device as claimed in claim 8 or 9, wherein said
vice comprises manually operable entry means   5    memory is configured to
be removable engage- for entering the picture representation parameter
able with the device. setting, and wherein the means for storing the
picture representation parameter setting in the  12. A device as claimed in
any one of the preceding memory are adapted to store the differences be-
claims, wherein the device comprises an optical tween the picture
representation parameter set-  10  compact disc player for reading a
compact disc ting stored in the data base medium and the pic-    on which a
plurality of digitized color pictures are ture representation parameter
setting entered via   stored in accordance with a format In which the the
entry means.                                    digitized pictures are
included in blocks with a length which corresponds to a subcode frame In 3.
A device as claimed In Claim 1 or2, wherein the   15  the CD-signal, the
device being provided with de- selection means for selectively supplying
picture   formatting means for separating the digitized pic- representation
settings are adapted to carry out    tures Included in the blocks. a
selection inaccordance with a predetermined selection criterion. 20
Patentmnsprniche 4. A device as claimed in claim 1, 2, or 3, character-
ized in that the picture processing unit is adapted  1.
Abspielelnrichtungflirdigitalislerte Blider, um Bii- to apply a picture
processing which on the display  der aus elnem digialen Datenbasismedium,
In unit results in a magnified representation of a     demdigitalislerte
Bildergespeichertsind, zurOck- portion of the coded picture specified by
the pic-  25  zugewinnen, wobel die Einrichtung eine Leseein- ture
representation parameter setting with a        helt zum Auslesen der
digitalislerten Blider aus magnification factordefined by the picture
repre-   demdigitalen Datenbasismedium, elne Blidverar- sentation parameter
setting.                        beitungselnhelt zum Umwandeln der gelesenen
digitalisierten Bilder In eln fflr Wiedergabemittel 5. A device as claimed
in any one of the claims 1-4,  30  geeignetes Bildsignal zur Wledergabe
elner characterized in that the picture processing unit   sichtbaren
Darstellung des digitalislerten Bildes is adapted to apply a picture
processing which re-  umfaSt, wobel die Bildverarbeitungseinheit das sults
in the representation of the coded picture    ausgelesene digitallsierte
Bild entsprechend ei- being translated on the display unit by a distance
ner der Bildverarbeitungseinheit zugefihrten and in a direction defined by
the picture repre-  35  Bllddarstellungsparametrelnstellung  verarbei-
sentation parameter setting.                        tet so dag elne
veranderte Darstellung der eln- zelnen Biider bewirit wird, dadurch
gekennzeich- 6. Adevice as claimed in many one of the claims 1-5,     not,
daB die Einrichtung Mitbtl zum Auslesen von characterized In that the
picture proeossing unit   Informationen aus dem dlgitalen Datenbasisme- is
adapted to apply a picture processing which re-  40  dium umfalt, die ersba
individuelle Bliddarstel- sults in a color or luminance adaption defined by
lungsparametereinstllungen definioren, Mittel the picture representation
parameter setting.       zum Speichernzusammen mit elner Datonbasis-
identifikatlon, von Informationen, die zwele ndi- 7. A device as claimed in
anyone of the claims 1-6,     viduelle
Bilddarstellungsparametereinstellungen wherein said picture processing unit
is adapted to  45  fOr individuelle In der Datenbasis aufgezeichnete apply
a picture processing which results In a ro-   digitalislerte Bilder, die
von dergenannten Daten- tation of the reproduced picture over an angle in
basisidentifikation identifiziert worden sind, de- accordance with an
orientation defined by an the    finieren, In elnem Speicher, Mittel zum
Deteitle- picture representation parameter setting.           ren der
Datenbasisidentiflkation der in der Eln- 50      richtung vorhandenen
digitalen Datenbasis, Mit- 8. A device as claimed in any one of the claims
1-7,   tel zum Detektieren, ob far die genannte Daten- wherein said memory
comprises a non-volatile        basisidentifikation zweite
Bilddarstellungspara- memory.
metereinstollungen definlerende Informationen in dem Speicher gespeichert
sind, sowie Mittel. 9. A device as claimed in claim 8, wherein said non-
65  um die ersten oder die zweiten Bliddarstellungs- volatile memory
comprises an electrically eras-      parametereinstellungen der
Bildverarbeitungs- able programmable read only memory.
elnhelt seletiv zuzufflhren, falls far das von der deteiclerten
Datenbaslsidentifikation identifi- 18    35                  EP 0 549 689
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zioert Datbnmedium der Speicher zweit Indivi-     wobel der genanntb
Speicher einen nichtflflchtl- duelle Bilddarstellungsparameterdaten
definle-    gen Speicher umfallt. rende Informatlonen speichert. 9.
Einrichtung nach Anspruch 8, wobel dergenann- 2. Einrichtung nach Anspruch
I i*bei die genann-   6  te nichtfldchtige Speicher einen elektrisch losch-
to Einrichtung mit der Hand zu bedlenende Eln-    baren programmierbaren
Festwertspeocher urn- gabemittel umfaltzum Eingeben der BlIddarstol-
fast lungsparametorolnstollung und wobel die Mittel zum Speichern der
Bilddarstllungsparamoter-    10. Einrdchtung nach Anspruch 8 oder 9, wobel
der einstellung in dem Speicher dazu eingerichtot  10  genanntb Speicher
ein Intogrierter Teil der Ein- sind, dio Differenzen zwIschen derln dem
Daton-   richtung let. basismedium gespelcherten Bllddarstellungspa-
rametereinstellung und der Oibor die Eingabemit-  11. Elnrichtung nach
Anspruch 8 oder 9, wobei der tel eingogebenen Bllddarstellungsparameotroln-
genanntb Spoicher als losbar mit der Elnrichtung setllung zu spelchern.
15      zu verbindender Tell aufgebaut let. 3. Elnrichtung nach Anspruch I
oder 2, wobel die   12. Einrichtung nach olnem dervorhergehenden An-
Seloktionsmittel zum selektiven Uefern von Bild-  sprflche, wobei die
Elnrichtung elnen optischen darsetllungsparamertreinstellungen f Or die
Aus-  Compact-Disc-Spieler umfait zum Auslesen el- fulhrung elner Slelktion
entsprechend elnem zu-  20  ner Compact Disc, auf der olne Vioizahl
digitall- vor bestimmten Selektionskritbrium eingerichtot   siorter
Farbbilder gespelchert ist, In elnem For- sind.
mat, bel dem die digitalisioertn Bilder in Bloeken mit elner elnem
Subcoderahmen In dem CD-Si- 4. Elnrichtung nach Anspruch 1,'2 oder 3,
dadurch     gnal entsprechenden LAnge enthalton sind, wo- gekennzeichnot,
daB die Bildverarbeftungsein-  25  be! die Elnrichtung mit das Format
auffhebonden heltzurAusfflhrungelnerBlildverarbeitungelnge-    Mittein
versehen let, um die In den Bl8ekon ont- richtet ist, die auf der
Wledergabeelnheit zu oiner  halbtnden dgitallsierten Blider zu trennen.
vergr8gorten Darstellung elnes durch die Bild-
darsetllungsparametrelnstellung speziftzierten AusschnItts des codibrtbn
Bildes ffhrt, mit einem   3o   RevendlcatIons durch die
Bilddartetllungsparameteroinstollung definlerten Vergr8oerungsfaktor.
1. Dlspositif de lecture d'images numeriseos desti- ne A oxtralre des
Images d un support de baso de 5. Einrdchtung nach einem der Ansprflche I
bis 4,     donnees numeriques dens lequel des Images nu- dadurch
gekennzeichnet, dal die Bildverarbei-  35  merisees ont ete stockees, ce
dispositif eompre- tungseoinheit zur Ausfflhrung olner Bildverarbel-  nant
une unite de lecture pour lire les Images nu-. tung elngerichtet ist, die
zu der Darstellung des  m6risees sur le support de base de donnees nu-
codierten Bl~des fthrt, das auf der Wiedergabe-   meriques, une unite de
traitbment d'lmages pour einhelt um sine Strecke und In elner Richtung
convertir les Images numerisies lues on un si- versechoben let, die durch
die Bllddarstollungspa-  40  gnal d'image approprie pour des moyens de re-
rameterelnstellung definiert werden.              production destines a
reprodulre une reOr6senta- tion visible de lIlmage numerisee, lIunite de
trai- 6. Einrichtung nach elnem der AnsprOche I bis 5,      tement d'lmages
traitant l lmage numerisee lue dadurch gekennzeichnet, daB die
Blldverarbel-     conformement A un reglage de parametres de re-
tungseoinheit zur Ausfflhrung elner Bltdverarbel-  w5  presentation d'image
fourni A l unit6 de traite- tung elngerichtet let, die zu olner durch die
Bild-  ment dMlmages de maniere A provoquer une pre-
darstellungsparameotrelnstellung   definlorten    sentatlon modif6ie des
Images Individuelles, ca- Farb- oder Helligkeitsanpassung frlhrt.
racterisi en co quo le dispositf comprend des moyons pour lire, sur le
support de base de don- 7. Einrichtung nach olnem der Ansprflche 1 bis 6,
60  neos numeriques, de l lnformation difinissant wobel die genanntb
Bildverarbeitungseinheit zur    des premiers reglages de representation
d'ima- Ausffhrung elner Blldverarbeitung eingerichtet     ges
Individuelles, des moyens pour stocker dans let, die zu oiner Drehung des
wledergegebenen     une memolre, en meme temps qu'une identifica- Blides um
eonen Winkel fflhrt, der edner durch die  tion de base de donnees, de
l'information dffinis- Bilddarstellungsparametbrelnstellung  definler-  55
sant des seconds reglages de parametres de re- ton Orlentierung entspricht.
presentatlons dlmages individuelles pour des images numerisees
Individuelles enregistries 8. Einrichtung nach elnem der Anspruche I bbs 7,
sur la base de donnees Identif lees par laditb 19    37                 EP
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identification de base de doniies, des moyens     couleut iu de luminance
definies par lo r6glage pour ditecter l'identification de base de donn6es
de parametres de representation d'image. de la base de donneos numeriques
pr6sentb dans le dispositif, des moyens pour dhtecter si  7. Dispositif
sulvant l'une quelconque des revendi- pour laditb identification de base de
donnees, in-   c  catlons 1 A 6, dans loquel ladite unlt6 de tralto-
formation d6finissant des seconds rdglages de     ment d'images eat a meme
d'appliquer un traite- parametres d'lmages sont stockis dans la me-
ment d'image qul resultb en une rotation de l'ima- J.'    moire, des moyens
pourfournirselectivement les    go reprodulte d'un angle conforme A une
orienta- premier ou second r6glages de parametres          tion d6finle par
un r6glage de paramatres de re- d'images a l'unlt6 de traitemont d'images
dans le  10  pr6sentation d'lmage. cas oO pour Io support de donnees
Identifle6 par l'identificatlon de base de donneos d6tectbe, la  8.
Dispositif suivant l'une quelconque des revendi- memoire stocki
l'information definissant lea so-  catlons 1 A 7, dans loquel la m6molre
comprend condes donn6os de parametres de repr6senta-       une m6molre
remanente. tion d'images Individuelles.              15 9. Dispositif
sulvant la revendication 8, dans loquel 2. Dlspositifselon la revendicatlon
1, dans lequel le-  ladite m6molre remanente comprend une m6moi- dit
dispositif comprend des moyens d'introduc-    re morte programmable pouvant
etre offacee par tion a actionner A Ia main pour introdulre les re-  vole
6lectrique. glages de parametres de reprisentation d'ima-  20 ges atdans
loquel les moyens pourstockerles re-  10. Disposltif suivantla
revendication 8ou 9, dan sle- glages de parametres de representatbon dans
la    quel ladite memoire fait partle Intigrante du dis- memolre sont A
meme de stocker les differences    positif. entre les r6glages de
parametres de representa- tion d'lmages stockis dans to support de base de
25  11. Dlspositif sulvant la revendication 8 ou 9, dans le- donnees et les
reglages de parametres de repre-   quel la configuration de la memoire
permet son sentatlon d'images Introdults par l'intermidlaire  engagement
amovible avoc le dispositif. des moyens d'lntroduction. 12 Dispositlf
sulvant l'une quelconque des revendi- 3. Dispositifsuivant la revendicatlon
Iou 2, dana le-  30  cations pr6cedentes, dons lequel le dispositif quel
les moyens de sblection pour la foumiture    comprend un lecteur de disque
compact opt!que selective does reglages de representation d'ima-
permettant de lire un disque compact sur loquel ges sonta meme de
r6alieerunes election confor-   plusieurs Images en couleurs num6risees
sont mement A un critbre de silection pred6tormin6.    stock6es,
conform6ment A un format dans lequel 35     les images numirls6es sont
comprises dane des 4. Dispositif sulvant la revendlcation 1, 2 ou 3, ca-
biocs dontla longueur correspond A une trame de ract6rise once quo l'unit6
de traitement d'images  sous-codes dans le signal de CD, le dispositif est
A mime d'appiiquer un trailtment d'image      etant pourvu de moyens de
d6formatage pours6- qul, au niveau de l'unite d'affichage, r6sultb en
parer les Images num6rls6es comprises dans les une repr6sentation agrandlb
d'une partie de  4o   blocs. I'image cod6e sp6dfli6e par le r6glage de
parae- mbtres de representation d'lmage avec un fec- teur d'agrandissoment
d6finl par le riglage de parametres de representation d'image. 45 5.
Dispositif suivant l'une quelconque des revendl- cations I A 4, caract6ris6
en ce queo 'unite de trai- tement d'images eat A meme d'appliquer un trat-
tement d'image qui r6sultb en la repr6sentation de l'lmage codee avec une
translation sur une  6o unit6 d'affkchage d'une distance et dens un sons
d6finis par le r6glage de parambtres de repr6sen- tation d'lmage. 6.
Dlspositif suivant l'une quelconque des revendi-  66 cations 1 a 5,
caract6rls6 on ce que I'unit6 de tral- tement d'images eat A meme
d'appllquer un tral- toment d'image qui r6sultb on une adaptation de 20    


