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!.fethod of recording picture information, record carrier, and picture retrieval and 
.. 
i teproduction device for reading the record carrier. 

The invention relates to a method of recording picture 

information on a record carrier, in which pictures on an image carrier arc 

s scanned and converted into a picture information signal, the piCture information 

10 

15 

20 

signal being converted into an coded picture which is recorded on a record 

carrier. 

The invention further relates to a record carrier on which coded 

pictures representing scanned pictures have been recorded. 

The invention further relates to a picture retrieval and 

reproduction device comprising a read unit for reading ~ pictures from a 

record carrier of the afore-mentioned type, a picture processing unit for 

convening coded pictures into a picture signal suitable for a picture display unit 

for displaying a representation of the relevant coded picture. 

Such a method, record carrier ·and device are known, inter alia 

from the book "Compact Disc Interactive, a designer overvie\v", published by 
-~t:~. 

Kluw.or (ISBN 9090121219). This book describes the so-called· CD-I system, 
-Zt•·"' -...- . . . 

which enables coded pictures to be recorded m:' ~ Cofif'pact Disc •. The picture -

. information lbus reccmled can be read by 1110111S of a CD-I player 2 
displayed on a picture display unit. A problem occurring when the ' •. 
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coded pictures are read is that reading out a coded picture may require a 

' 
comparatively long time, which is annoying to the user. This problem occurs in 

particular with coded pictures representing a scanned picture of high resolution 

because the amount of information stored for each picture is then large. Another 

5 problem is that a number of display functions such as, for example, "picture 

magnification" or "Picture in Picture" require complex picture processing 

operations on the read-out coded picture. 

It is an object of the invention to provide 

1 o means to mitigate the above-mentioned problems. 

According to the invention the m~ as defined in the opening 

paragraph is characterized in that for each of a plurality of scanned pictures n 

independently coded pictures per scanned picture are recorded on the record 

carrier, n being greater than or equal to twO, the resolutions of the 

15 representations defined by the n coded pictures being different. 

In accordance with the invention the record carrier is 

characterized in that for a plurality of scanned pictures n independendy coded 

pictures have been recorded, which coded pictures are each fully representative 

of the scanned picture but which define picture representations having different 

20 resolutions. .·" 

1\1.l~. 
- · ·By recording a plurality of coded pictures defining 

~~:;:; of the same scanned picture with dl~ resolution~ it is 
acbieved that the informalion requUed for display functions such u ·7 
Magnification" and "Picture in Picture• can be read directty·from the · 
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carrier. Moreover, by recording codCd picmres defining picture representations 

of different resolutions it becomes possible to reproduce representations of the 

same scanned picture both on high-resolution picture display units and low­

resolution picture display units. 

Moreover, during the read-out and reproduction of a high­

resolution picture the waiting time can be reduced by first reading and displaying 

a coded picture defining a low-resolution representation of the picture and 

subsequendy reading out a coded picture defining a higher-resolution of the same 

scanned picture and gradually replacing the displayed low-resolution 

10 representation wholly or partly by the corresponding higher-resolution 

representation. Since the read-out time of the coded picture defining the low­

resolution picture representation is substantially shorter than the read-out time of 

the coded picture defining the higher-resolution representation this results in low-

resolution representation being displayed rapidly, which is gradually replaced by 

15 a representation of the desired resolution, which is generally experienced by the 

user as less annoying than a long waiting time which elapses before a complete 

high-resolution represen~on is displayed, as in the case that the representation 

of the high-resolution picture is read out and reproduced at once. 

The read-out of a series of coded pictures representing scanned 

20 pictures of increasing resolution is simplified with a record cariier obtained by 
. \_to.. • 

mcus of an e~bOdiment of the method which is characterized in that the coded 
. . -:-...:·~.. ---- JIP- .. 

pictures have· been arranged in subfiles, the subfiles witli Coded pictures 

r~resenting the same picture being arranged in a picture tile, the subfiles_ ~nte 

picture file being ordered in such a way that during reading of the picwrAie the 
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coded pictures defining picture representations of lower resolution become 

available sooner than coded pictures defining picture representations of higher 

resolution. 

An embodiment of the picture retrieval and reproduction device 

which yields a shon waiting time for a complete picture is characterized in that 

the device comprises means for effecting a read-out and a conversion of 

successive coded pictures representing the same scanned picture in such a 

sequence that the conversion of coded pictures defining picture representations of 

lower resolution precedes the conversion of coded pictures defining picture 

1 o representations of higher resolution. 

However, a problem occurring when this method of recording is 

used is that if a user wishes to have a quick survey of all or a selected pan of the 

coded pictures recorded on the record carrier, it is necessary to jump to a next 

picture file after every read-out of a coded picture, which also takes an 

15 undesirably long time. 

20 

A record carrier by means which this drawback can be mitigared 

is characterized in that an overview file has been recorded on the record carrier, 

which overview file for each picture file includes a coded picture representing the 
.. 

same scanned picture as represented by the coded pictures in the relevant picture 

file. 
··~ 
w~ ,(ri embodiment of the picture retrieval and reproduction device 

enabling ~ s~~y of the recorded pictures to be ob~~;'~ very ~venient 
manner is characterized in that the picture pn>cessing unit is adapted to c:onvg 

coded pictures from the overview file into a picture signal defining a piJ-. 
r=-:--~--~~~~-
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representation composed of picture representations d.:tined by a plurality of the 

coded pictures. 

A further embodiment of the picture retrieval and reproduction 

device is characterized in that the device is adapted to convert the coded pictures 

5 into a picture signal defining a picture representation in which the representations 

10 

5 

20 

defined by the coded pictures are ordered in a selectable preferential sequence, 

the device further comprising means for reading the picture files in the 

preferential sequence. 

The invention will now be described in more detail, by way of 

example, with reference to Figures 1 to 31, in which 

Fipres la, lb. and le show a picture-storage system, a piciure 

retrieval and reproduction system, and a simplified picture retrieval and 

reproduction system respectively, 

Figure 2 shows a suitable format for recording picture 

information on a record carrier, 

Figure 3 illustrates a suitable coding of picture information, 

Figure 4 illustrates a suitable residual coding to be used for in 

the coding of picture information, 
_ .. 

Figure S illustrates a suitable amngement of the color 
.,..t_~. 

information of ·a: 'picture for a series of coded pictures of in~ng ~lutions, 
. ~ "' --- . • . .;,. ;. . . . 
-~" ,,,. 

Figure 6 shows a format of a subfile containing a residually 

coded picture, ;t/ 
Figure 7 shows a record carrier on which recorded coded picture 
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lines have been arranged in a suitable manner, 

Figure 8 shows a picture composed of picture lines, 

Figure 9 illusttates a number of different picture processing 

functions, 

Figure 10 shows an embodiment of a retrieval and reproduction 

system capable of displaying picture information in accordance with preferential 

reproduction settings, 

Figure 11 shows a suitable format for recording preferential 

reproduction settings on the record carrier, 

Figure 12 shows a suitable format for storing preferential 

reproduction settings in a non-volatile memory, 

Figure 13 shows a mosaic picture composed o~ sixteen low-

resolution images, 

Figure 14 shows in greater detail an embodiment of the 

15 simplified picture retrieval and reproduction system, 

20 

Figure 15 shows an embodiment in which conuol data groups 

can· be arranged in packets, 

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

retrieval and 1eproduction system shown in Fig. 14, 
_., 

Figure 17 shows in greater detail an embodiment of the picture 
-~t:~· 

storage ~ystem, 
. ~ ~- •. __ ~~ -I:.~41; '*-

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

system, 
. , 

Figure 19 diagrammatically illusuates the CD-ROM XA format, 

This Sheet Has Been Replaced 

lrH 1sSi-iEET-·HAS--BEEN 
REPLACED 

1111111111111111111111111 .... 



W092/05651 PCT/NL91/00167 

7 

Figure 20 shows a suitable organisation of the record carrier if 

the picture information has been recorded in accordance with a CD-I format, 

Figures 21, 23 and 24 show suitable configurations of picture 

lines of absolutely coded pictures for a number of different resolutions if the 

s recorded information has been divided into blocks in accordance with a CD-I 

10 

15 

i 20 .... I 
I 
I 

format, 

Figure 22 shows a picture made up of picture lines to illustrate 

the configuration shown in Fig. 21, 

Figure 25 shows an example of a picture processing unit, 

Figures 26 and 27 illustrate picture processing functions to be 

performed by the picture processing unit, 

Figure 28 shows an embodiment of a read device, 

Figures 29 and 31 diagrammatically show examples of a 

Figure 30 illustrates the operation of the simplified picture 

processing unit shown in Figures 29 and 31. 

Figure la shows a picture storage system 12 in which the 

invention can be used. The picture stomge system 12 comprises a picture 
.; 

scanning unit 1 for scanning pictures on a picture carrier 3. for example a strip­
·"'t.~. - .. 

s~aped. p~~~araphic negative or slide. The picture_ ~'g device ~. funher 

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

scanning. The coded picture information is recorded on a record carrier 1 !).9Y 

means of a recording unit 5 under control of a control unit 4. Prior to &ing 

---------------------·--::J l Tt'1''" s·;r-·-- u • s --EEN 1 , ..._ I· d" !- l . p i·< · . 
~ aU 1 ••• ~LI 1,.\\.. LI 
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the conuol unit 4 can apply an optional picture processing, for example to 

enhance, correct or edit the picture representation defined by the coded picture 

information. For this purpose the control unit may comprise picture processing 

means which are known m ~· The recording unit 5 may comprise, for 

5 example, an optical, a magnetic or a magneto-optical recording device. In view 

of the high storage capacity of optical and magneto-optical record carriers it is 

preferred to use an optical or a magneto-optical recording device. The control 

unit 4 may comprise a computer system, for example a so-called "personal 

computer" or a so-called work station with suitable hardware and application 

1 O software. 

Figure lb shows a picture retrieval and 1eproduction system for 

retrieving and displaying representations of coded pictures stored on the record 

carrier 184 by means of the picture storage system 12. The picture retrieval and 

reproduction system 13 comprises a read unit 6 for locating and reading out 

15 selected coded pictures under control of a control unit 7. Representations of 

coded pictures thus read can be displayed on a picture display unit. Such a 

picture display unit may comprise a display screen 8, which for example forms 

part of !fie control unit 7, or an electronic image printer 9 for generating a hard 

copy 15 of a representation of the read-out coded picture. The picture retrieval 
,.; 

20 and reproduc~~~~ystem 13 may further comprise an additional recording device 

Sa,_ by ~.oC. which the coded picture information~ by means ~f the read •• 
-........ . - ,!!i~ . 

device 6, after an optional picmre processing operation performed by the control 

unit 7 for the purpose of enhancement, correction or editing. The control r 
the picture retrieval and reproduction system 13 may comprise a computer 

·--·~·~-· ... ~·---··- ...... -· .. . . • ··. • ... ·l ~-··· '._·· .. ~.··,i ~ 
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system, for example a "Personal Computer", or a work station with suitable 

hardware and application software. Although such a system is very suitable for 

the control task to be performed and the optional picture processing it has the 

· drawback that it is comparatively expensive. 

In general, it is desimble to have such an expensive computer 

system for the control unit in conjunction with the electronic image printer 9 

because of the complexity of the control and picture processing functions. 

However, if it is merely desired to display selected coded pictures on a display 

screen, the computing capacity and storage capacity of a computer system in the 

10 form of a personal computer or work station are high in comparison with the 

control functions to be performed. In that case it is preferred to employ a 

simplified control unit with a limited eomputing and storage capacity and a 

limited data processing speed. 

Figure le shows such a simplified picture retrieval and 

15 reproduction system 14. This simplified system 14 comprises a display unit 10 

and a picture retrieval and read unit 11 comprising the read unit 6. A control unit 

for controlling the retrieval and read operation and, if applicable, a limited 

picture processing can be accommodated in. one of the units 10 and 11, but 

20 

suitably in the unit 11. When the conttol unit is accommodated in the retrieval 

and read unit 11 it is possible to employ, amongst others, a standard TV set or 
·~ 

monitor '!l'it ~ the picture display device • 
:~·,,.,,..... -.. - .... .· .. 

,...&. This is an advantage, in particular for coiifumer uses because the 

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

representations of the picwres. · ., 

THIS SHEET HAS BEEN 
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As a result of their comparatively high cost the picmre storage 

system 12 shown in Fig. la and the picture retrieval and reproduction system 13 

shown in Fig. lb are panicularly suitable for cenual uses, for example in 

photoprocessing laboratories. 

For recording coded picture information it is preferred to record 

the information on the record carrier in a predetermined format and order. 

Figure 2 shows a suitable format and order, in which files containing coded 

picture information bear the references IPl, ••• , IPn. Hacinafter the files IPl, 

.•. ,IPn will be referred to as picture files. Moreover, a plurality of control files 

1 O BB have been recorded. These files contain control data which is used for 

controlling the read-out of the coded picture information, for the purpose of 

performing optional picture processing operations on the pictUre information read 

and for the purpose of displaying representations of the coded pictUre 

information. It is to be noted that part of the control data may be included in the 

15 picture files. Preferably, this part of the control data is the part relating 

specifically to the control of the read-out, display and picmre processing of the 

20 

coded picture information contained in the relevant picture file. The advantage of 

this is that the required control data becomes available at the instant at which it is 

needed, i&.. at the instant at which the picture file is read. 

Apart from the picture files Ip and the associated control files BB 
·;,JC • 

it may be; desirable in a number of cases to record tiles with additional 
.... ~:~.... _ ... - A.. . 

information, for example audio information or text information. Such audio 

and/or text infonnation may relate to, for example, coded picture informatid 

and can then be reproduced or displayed when the representations of the drevant 

f 
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coded picture information are displayed. The tiles with additional information are 

referenced ADD and may be recorded, for example, after the coded picture 

information. 

For" every picture stored the picture files contain a plurality of 

5 subfiles, which each define a representation of the same scanned picture, the 

resolutions of the representations defined by these coded pictures being different. 

In Figure 2 the different subfiles for the picture file !Pl bear the references 

TV/4, TV, 4TV, 16TV, 64TV, 256TV. The subfile TV defines a representation 

of the scanned picture with a resolution corresponding substantially to a standard 

10 NTSC or PAL TV picture. Such a picture may comprise, for example, 512 lines 

of 768 pixels each. The subfile TV 14 represents the scanned picture with a 

resolution which in the horizontal and the vertical direction has been reduced 

linearly by a factor of 2 relative to the resolution of the picture represented by 

the subfile TV. The subfiles 4TV, 16TV, 64TV and 256 TV define picture 

15 representations whose horizontal and vertical resolution has been increased 

linearly by a factor of 2, 4, 8 and 16 respectively. Preferably, the subfiles are 

arranged in such a way that the resolutions of the representations defined by the 

successive coded pictures increase (linearly) in stepS of 2. During reproduction, 

when the consecutive subfiles are generally read successively, it is then simple to 

first display a representation of a picture of low resolution and, "subsequently, to 
·-,JC. 

replace tl\is reFeientation wholly or partly by representations of the same picture 

of ~h ~m~~~;reasing resolution. This has the ad~~{' that the ~ting time -

before a picture representation appears on the display screen is minimized. ,;; 

lndeod, on account of the limied amount of infomlllian needed fm this, .., 

I 
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read-out time of a coded picture defining a low-resolution representation is shon 

in comparison with the read-out time of encoded pictures defining higher-

resolution representations. 

A generally known representation of pictures is that in which the 

s picture is composed of a matrix of small areas of constant luminance value 

and/or constant color value. In this representation it is customary to select the 

areas of constant color value to be larger than the areas of constant luminance 

value. 

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

10 a color pixel and an area of constant luminance value will be refermd to 

heranafter as a luminance pixel. A row of color pixels of a width equal to the 

full picture· width will be referred to hereinafter as a color pictute line. A row of 

luminance pixels of a width equal to the full picture width will be referred to 

hereinafter as a luminance picture line. A picture represented by luminance 

15 picture lines and color picture lines can be defined simply by a coded picture by 

assigning to each luminanee pixel and color pixel a digital code specifying the. 

relevant luminance value and color values. 

Figure 3 by way of illustration shows the structure of a picture of 

color pixels and luminance pixels. The luminance pixels bear the reference signs 

(Y2,1; ••• ; YK .. 1,a-1>· The color pixels bear the reference signs (C(1; ••• ; 
~t~. . 

CK,R). It is_~ he noted that .in Fig. 3, as is customary~ the di~sions of the 
.. -Z.i~..... --- - Ji~ . 

color pixels in the horizontal and the vertical direction is twice as large as ·the 

dimensions of the luminance pixels. This means that the resolution of the color .-.p 

information in the horizontal and the vertical direction is a factor of two lJ 

f 
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than the resolution of the luminance information. 

A suitable picture coding is that in which a digital code or digital 

codes is/are assigned to every luminance pixel and every color pixel, the code(s) 

tiefining the absolute value of the luminance component Y and the absolute 

s values of the colour-difference components U and V respectively. Such a coding 

will be referred to hereinafter as an absolute picture coding. Preferably, 

representations of a number of low-resolution pictures are recorded as absolutely 

coded pictures. This enables the picture information to be recovered in a simple 

manner. This is particularly advantageous for the simplified piciure retrieval and 

10 reproduction system 14, because this enables the price of such a system, which is 

intended for the consumer market, to be kept low by the use of simple picture 

decoding systems. 

The use of a picwre file with a number of absolutely coded 

pictures of diffment resolutions simplifies the reproduction of representations of 

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

displayed within the oudine of a n=presentation of a· higher-resolution picture. 

The reproduction of such a representation of a composite picwre. is referred to as 

"Picwre in Picture" (or "PIP"). Moreover, recording a plurality of absolutely 

~ 20 
I 

coded pictures defining representations of the same picture with different 

resolutions simplifies the reproduction of enlarged representations-~f details of a 

~"'~· ;.. 

·1 
i 

coded pictu~. Such a function is also referred to as the ~E.-function (or 
. -~-~.... .-.. ; . 

ZOOM-function). The availability of absolutely coded pictures with different 

resolutions implies that for some of the TELE funclions and PIP ftmctions the/ 
required picture information is directly available and need not be derived by 

-
i 

i 
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means of additional picture processing operations to be perfonned by complex 

circuits. 

In the recording of pictme information it is customary to record 

the coded pixels in rows (or lines) or sometimes in columns. Recording in lines 

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

picture information should be presented in the form of lines. 

When the absolutely coded pictures are recorded in the subfiles 

TV/16, TV/4 and TV it is preferred not to record consecutive coded picture lines 

contiguously. Such method of manging the recorded information is frequently 

10 referred to as "interleaving". The advantage of such a method is that if a 

comparatively great pan of the information cannot be retrieved owing to defects 

of the disc or other causes, it reduces the likelihood that two adjacent picture 

lines in the representation of the coded picture are reproduced inconectly. 

Representations with faults in adjacent picture lines are comparatively difficult to 

15 restore. This is not case with representations in which erroneously read pixels (or 

a picture line) are situated between two comctly read· picture lines. In that case 

the erroneously read pixels (or picture line) can be replaced simply by pixels (or 

a picture line) derived from one or both adjacent picture lines. It is to be noted 

that erroneously read pixels can also be restored readily by the use of so-called 

20 error-correction codes. The correction of errors on the basis of Stich error-
·~. 

correction . .PQdeS iS comparatively intricate and is themfore less suitable for use in 
... ~·"tl"' --- ~ . .. 

the simplifiedpicture retrieval and reproduction syste~ 14'1n which the use of • 

complex circuits should be avoided whenever possible in view of the resulting ,:;;; 

··~~ ~ 
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In the case that the picture information is recorded on a disc:-

shaped record carrier with a spiral track the part of the track needed for 

recording a coded picture will occupy a plurality of turns of the spiral track. In 

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

5 that the coded picture lines defining adjacent picture lines in the representation of 

the picture to be reproduced do not adjoin each other neither in the uack 

10 

direction (also referred to as tangential direction) nor in a direction transverse to 

the track (also referred to as radial direction), which will be explained with 

reference to Figures 7 and 8. 

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

80 composed of consecutive picture lines 11, ••• , In has been recorded in a spiral 

track 71 in the form of a series of absolutely coded picture lines BLal, BLaJ, 

BLaS. BLa7, BLa9, BL.all. BLal3, BLal, Bla4, .•.• The absolutely coded 

picture lines BLal, ... , BLal3 represent the picture lines 11, ... , 113 respectively. 

15 The absolutely coded picture lines have been recorded in such a way that the 

information of consecutive picture lines is not contiguous neither in a radial nor 

in a tangential direction. The reference numeral 72 refers to an unreadable disc 

portion, also called disc defect. The defect shown extends over more than one 

tum of the spiral track 71. Since the coded picture lines defining adjacent picture 
·~ 

20 lines of the representation do not adjoin one another neither radially nor 

-·"'~· 
tangentially this prevents coded picture lines which d~e adjacent picture lines _ 

... . ~··~"' _.... i -
- ....... :w- ~--

in the representation from being read incomctly as result of the occum:nce of 

disc defects. It is to be noted that for the sake of clarity the length occupied, 
. the coded picture lines Bl.a on the recording is shown to be substantially greater 
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than in reality. In practice, it occurs comparatively often that a disc defect 

occupies a plurality of consecutively recorded coded picture lines. In view of the 

requirement that adjacent picture lines should not be defined by adjacently 

recorded coded picture lines the order of the absolutely coded picture lines in the 

s track depends sttongly on the length of the turns of the spiral track and on the 

length required for recording an absolutely coded picture line. Arrangements 

suitable for recording absolutely coded picture lines will be described in more 

detail further on in the description. 

For high resolutions the storage of absolutely coded. picture 

10 information has the drawback that the amount of information· to be recorded is 

very large. For such high-resolution pictures a residual coding is very suirable. 

15 

In such a residual ~ng differences between the signal value of· the pixels of the 
. 

high-resolution picture and the signal value of the corresponding part of the 

lower-resolution picture are determined and subsequently encoded. 

To illustrate this coding method Fig. 4 shows one luminance 

pixel Y of a low-resolution picture and four luminance pixels Y 1, 1'; Y 2, 1'; 

Y 1,2' and Y2.2' of the corresponding higher-resolution picture in the case that 

the horizontal and the venical resolution is increased by a factor of 2. Instead of 

the absolute luminance value of the luminance pixels Y 1.1', ••• , Y 2,2' the 

residual coding encodes differences (hereinafter referred to as residi.at values) 
·-,\!:-. 

between the Juminance values of the luminance pixels Y 1,1·, .;~, Y2,2• and the -- . --"J!!t.'1J."' • :i{I 
luminance pixel Y. In this way the residual values of a complete picture can be 

delermineci both for lhe luminance and for Ille color informalian. As Ille nwy 
of residual values equal to l.efO or being very small is large in comparison with 

- ' _ .. , Jols c· ·r--- ! I f"ih. ·'hh· i !-!f :".i B· !":'.Cfod ~ v lo ...... t .1. h__. L..L! .. 
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the number of large residual values a substantial data compression can be 

obtained by applying an additional coding in which the residual values are non­

linearly quantized and are subsequendy subjected to, for example, a Huffman 

coding. 

A residually codee 'icture can be used as a basis for a new 

residual coding for a picture· with further increased resolutions. Thus, by 

recording one absolutely coded low-resolution picture and a series of residually 

coded pictures of increasing resolutions in compressed form it is possible to 

record a plurality of coded pictures defining representations of the same picture 

with increasing resolutions. In the picture file IP 1 shown in Fig. 2 the pictures in 

· the subfiles TV/4 and TV are absolutely coded and .the pictures in the subfiles 

4Tv, l 6TV, 64TV and 256TV are residually coded, with non-linear quantization 

and Huffman coding. Such a coded picture will be briefly referred to hereinafter 

as a residually coded picture. 

The color information is also coded residually in a way similar to 

the luminance information. However, the horizontal and the vertical resolution of 

the consecutive residually coded color information increases by a factor of four 

instead of by a factor of two as with the luminance information. This means that 

a picture file containing only residually coded luminance information and no 

20 color information (4TV and 64TV) alternates with a picwre tile containing both 
. · .. t.~. . 

residually cqded-luminance information and residually coded color information 
. . -1:.~""' --- - -*- . . -

(16TV and 256TV), see Fig. 2. Leaving out the color information in the subfiles 

4TV and 64TV reduces the required storage capacity and the access time to the -~ 

coded pic:nue infomwion in the pictme file. a-e-. the absence of the :ii' 
THIS SHEET HAS BEE!u i 
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intormation in the subfiles 4TV and 64TV need not adversely affect the picture 

quality during reproduction. This is because during the reproduction of a 

representation of a coded picture for which no color information has been 

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

of higher resolution or the color information of the preceding coded picture 

defining a representation of lower resolution can be utilised. In order to reduce 

the total access time to the required picture information it is to be prefened to 

record the color .information U, V in the subfiles 16TV and 256TV contiguously 

to the luminance information Y in the subfiles 4TV and 64TV, as is illustrated 

10 for the tile IP* in Fig. 2. An even shorter access time to the required high­

resolution color information is obtained if the color information in the subfiles 

16TV and 2S6TV is divided into a portion U*, V* and a ponion U', V', the 

portion U*, V* defining color information having a horizontal and vertical 

resolution which is twice as low as the resolution represented by U*, V* and U', 

15 V' together. This is possible, for example, in that for a picture the coded color 

information of one of the four available pixels of the picture is first recorded in 

u•, V* and subsequendy the coded color information of the other pixels of the 

picture is recorded, as is illustrated in Figure S. In this Figure the color pixels 

belonging to U*, V* (UVll; UV31; UVSl; ••• )are represented as shaded blocks 

20 and the color pixels belonging to U', V' (UV21; UV41, •.• , UV12; UV22; UV2) 

.. .. are represented~on-shad~ blocks. The information U*, V* in 16Tv and 

256TV d~nehl'i; color information with a horizontal -~d ,j~cal ~~ution 
which is half the ~lution of the luminance information defined by the subfiles.:.;i 

4TV and 64TV respectively. Thus, the luminance information in the subfile~ 



WO 9V05651 PCT/NL91/00167 

19 

and 64 TV respectively together with the color infonnation U*, V* in the 

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

horizontal and vertical resolution of the color information is equal to half the 

resolution of the luminance information. This means that the ratio between the 

s resolution of the color information and the luminance information of a 

representation defined by the .combination of the luminance information of a 

subfile 4TV and 64TV and the color information U*V* of a subfile l 6TV and 

_256TV respectively is equal to the ratio between the resolution of the color 

information and the luminance information of the representations defined by the 

10 subfiles TV /4, TV, 16TV and 2S6TV as a total, so that representations of all the 

stored coded pictures with the same resolution ratio between color and luminance 

information can be displayed. 

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

representation of the coded picture recorded by means of the subfile 4TV it is 

15 also possible to use the color information of the subfile TV or the complete color 

20 
.. .. 

information of the subfile 16TV. 

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

by line. 

When the residual coding described above is used. using a non· 

linear quanti7.ation and Huffman coding, the residual values are replesented by 

·~· means of cocjes of virying length. This means that the space required for 
- • ~........ ---- . J& .. -........ ~ ~ . 

recording the residually coded pictUre lines is variable. Therefore, the position at 

which the beginning of the residually coded picture line is recorded is not ii 

unambiguously defined by the beginning of iecording of tbe lint c:oded J 

--

ili1i1ii!Df . -----~ ... -.. ~ .... ,- .. ..,~ ......... , .............. ___ . 
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line of a coded picture. This complicates the selective read-out of the coded 

picwre lines, for example only those coded picture lines needed to carry out a 

TELE function. This problem can be mitigated by recording a line number LN 

(see Fig. 6) at the beginning of each coded picture line BL and line 

5 synchronization code ·LO. The line synchroni1.ation code may be, for example, a 

unique bit combination which does not occur within the series of Huffman codes 

representing information of the residually coded picture elements. It is to be 

noted that the addition of the line synchronization codes LD and line numbers 

LN has the additional advantage that it facilitates the read synchronization and 

10 significantly reduces enor propagation after an erroneously read residual code. 

A very fast retrieval of selected ~ picture lines can be 

achieved in that the addresses at which the recordings of coded picture lines on 

the record carrier begin are recorded on the record carrier in a separate control 

tile, preferably at the beginning of each subfile. In Fig. 6 these addresses have 

15 been indicated, by way of example, as ADLN#l, ..• , ADLN#l009 in the control 

file IIDB at the beginning of the subfile 4TV. The picture line information in the 

20 

form of the series of residually coded picture lines is inserted in the section 

APDB of the subfile 4TV. (The section APDB represents the actual picture 
.. 

information within the subfile 4TV). 

Generally, when searching for the starting poitfts of the picwre 

lines on. the-~rd carrier during a coarse search process a read element is 
~ . ................. -.. .. - - . .. .. 

moved rel~'b~e to the record carrier to a position at ·a sttfrt distance before the 

starting point where the recording of the coded picture line begins. Subseq~y, 

a fine search process is carried out in which, while the record carrier is Led 
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with a speed corresponding to the normal read speed, the beginning of the 

recording of the selected residually coded picture line is awaited, after which 

reading of the selected coded picture line is staned. The accuracy with which the 

read element can be positioned relative to the record carrier during the coarse 

s search process is limited and in optical data storage systems it is generally much 

greater than the distances betWeen the positions at which the recordings of 

successive coded picture lines on the record carrier begin. Therefore, it is 

preferred to store only the start addresses of a limited number of coded picture 

lines whose staning points of recording are spaced apart by a distance 

l O substantially equal to the accuracy with which the read element can be positioned 

during a coarse search process. This enables the information of selected coded 

picture lines within a stored coded picture to be located and read rapidly without 

an unnecessarily large amount of space being needed for the storage of address 

data. In the case of a disc-shaped· record carrier the average search accuracy 

l S during a coarse search process, in which the read element is radially moved over 

the disc, is by definition equal to half the length of one tum of the disc, which 

20 

means that the distances between the positions specified by addresses 

substantially correspond to half the length of one tum of the disc when disc-

shaped record carriers are used. 

The stored coded pictures generally define a number of pictures 
·.,~, 

in landscape format (i.e. for a faithful reproduction the picture should be 
. .:e:~... _-.... ...IP.. ~ 

displayed in an orientation in which the width of the piciilre is larger than the 

height of the picture) and a number of pictures in ponrait format (i.e. for a... .:. 

faithful reproduction the picture should be displayed in an orientation · -
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the height of the picture is larger than the width of the picture). 

By way of illustration Figure 1 shows an image carrier with some 

pictures in landscape format (2a, 2b, 2c and 2d) and one picture in poruait 

format (2e). On the record carrier all the coded piciures are recorded as though 

5 they were representations of pictures in landscape format. This is in order to 

enable a uniform picture scanning to be used without the necessity to detect 

whether the scanned picture is of the landscape or portrait type and to change 

over the scanning and/or picture processing depending upon the detection result. 

However, this means that during reproduction the representations Qf ponrait 

10 fonnat pictures will be displayed in an incorrect rotated position. This can be 

precluded by providing a possibility to assign a rotation code to the recorded 

coded pictures, which code indicates whether the representation should be rotated 

during reproduction and, if this is the case, whether the representation should be 

rotated through an angle of 90,· tso or 270 degrees. This rotation code can be 

15 included in every picture file IPl, .•• , lpn. It is also possible to record these 

rotation codes in the control tile BB or to store these rotation codes in a non-

volatile memory arranged in the read unit or connected to this unit. 

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

of the rotadon code whether the representation to be displayed should be rotated 

20 and, if this is the case, a rotation through the desired angle can be performed 

prior to n:prodo~n. A drawback of including the rotation codes i~ the picture . 
files. IP is. thiT\ii~ rotation codes have to be determiii-ed ~y durui~ 
scanning of the pictures. In practice this means that an operator of the picture ,;;;; 

storage system should determine for each scanned picture whether the stoJ 

--

r--·-------. 
t THIS SHEET HAS BEEf.J 
! RCPJ lii"'.rf) I = 11...-: 1-r!t....' :-•·· --



W092/05651 PCT/NL91/001• ., 

23 

pictUre is to be· rotated during reproduction, because the known auxiliary devices 

are not always capable of detecting whether a scanned picture is of landscape or 

portrait format and whether the picture is presented to the scanning unit with the 

correct orientation. This is undesirable in particular because it implies that an 

s operator must be present during recording, which makes it difficult to realise a 

fulJy automated picture storage system 12. 

If the rotation codes are already available during recording of the 

coded picture information it will be advantageous to record these codes on the 

record carrier. In the case of the file organisation shown in Fig. 2 a suitable 

1 O position for recording the rotation codes is the subfile FPS of the conuol file BB. 

For reasons of user convenience it is desirable to specify, apan from the required 

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

representation which is slightly shifted (to the left, right, top or bottom) should 

be displayed. This is certainly desirable if the display area within which the 

15 representation is to be displayed in a display unit is smaller than the dimensions 

20 

of the representations, because it is possible that an important detail of the 

picture falls outside the display area. The desired shift can be specified by 

assigning a translation code to every coded picture. In Figure 9 a suitable 

translation coding for a picture 90 is defined by means of the coordinates xp and 

yp of a vertex 91 of the picture 91 to be displayed after uanslation. By means of 
·~ 

a translatiop oo<i: ~d ·a magnification code it is possible to specify the 
~~......... _- .. - ~ 

.............. ·""' 
magnification factor with which a cenain part of the original picture is to be 

displayed. The i:efml:nce numeml 93 indicall!S an enlarged repnsentalion of v 
part of the picture 90, defined by a translation xp, yp and a magnification fidor 
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of 2. In addition to the above data it is also possible to include other picture 

display data in the subfile FPS of the control file BB, such as for example 

parameters specifying a color or luminance adaptation to be applied before a 

representation of the coded picture is displayed. Moreover, it is advantageous to 

5 store the desired sequence in which the pictures must be reproduced in the 

subfile FPS within the control tile BB. 

The afore-mentioned inf~ation about the display sequence, 

rotation, translation, magnification, brightness and color adaptations and other 

picture processing operations to be performed prior to reproduction of the 

1 O representation of the coded picture will be referred to hereinafter as preferential 

reproduction seuings. A collection of preferential reproduction seuings defining 

the preferred sequence as well as all the desired picture processing operations for 

all the coded pictures on a record carrier will be referred to hereinafter as a set 

of preferential reproduction settings. It may be advantageous to record more than 

15 one set of preferential reproduction settings in the file FPS. This enables a 

20 

different display sequence and other picture processing operations to be selected 

by different persons, for example persons within a family. It also allows a user 

to make a choice from diff=nt sets of preferential reproduction settings. It is to 

be noted that when a record carrier of the write-once type is used the sets of 

preferential reproduction settings can be recorded on the record carrier only if 
~l~. . 

they are avajlablc ·during recording. This requires human interVention during 

recording. ~;~~"'reading of the record carrier a set of ~"tial ~uction . 

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

. in conformity with the si:lecrcd set of pn:fermllal 1epmduclion setlings. Figu7 
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1 O is a block diagram of an embodiment of a picture retrieval and display system 

by means of which representations of coded pictures can be displayed in 

conformity with a selected set of preferential reproduction settings. In this 

diagram the reference numeral 100 refen to a read unit for reading the record 

5 carrier. For the purpose of applying the information being read the read unit 100 

is coupled to a control and signal processing unit 101. From the information 

received from the read device 100 the unit 101 selects the tile FPS conraining the 

set(s) of preferential reproduction setting(s) and stores this (these) set(s) in a 

control memory 102. By means of a data entry unit 103, for example a remote 

10 control device, a user can select a set from the conttol memory 102 and can 

subsequendy activate the unit 101 to siart the read cycle, in which the coded 

picture information is read in the sequence specified by the selected set of 

prefe~tial reproduction settings under conttol of the unit 101. After the coded 

picture information has been read out this information is processed in accordance 

15 with the selected set of preferential reproduction settings and is applied to a 

20 
.. ... 

-· 

display unit 104. 

It may occur that after iome time the preferential reproduction 

settings stored on the record carrier are no longer entirely in compliance with the 
... 

user's wishes or that no or wrong preferential reproduction settings have been 

recorded on the record canier. This is problematic in particular if-rhe record 

cmier is of!- ~t.~hich cannot be overwritten, because the recorded 

pre~tial. re(r&l~tion settings then cannot be actapted:· Tii«·problem ~ be 

mitigated by providing the retrieval and display system in Fig. 10 with a non- _..-. 

volatile memory 105 in which togelher with a n:cord carrier idenlific:a1ion J. 
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new set of preferential reproduction settings· or information about the desired 

changes of the preferential reproduction settings relative to the set of preferential 

reproduction settings recorded on the record carrier is stored for the record 

carrier specified by means of the record carrier identification code. In view of 

5 the limited storage capacity of the non-volatile memory 1 OS it is desirable to 

record the information necessary for the preferential reproduction settings in a 

most compact form, for which reason it is preferred to record the information 

about the changes of the preferential reproduction settings. 

Fig. 11 shows by way of example a suitable format 110 of the 

1 O preferential reproduction settings included in the file FPS on the record carrier. 

The format 110 comprises a section DID in which the unique record carrier 

identification code is stored. Such a code may comprise a large random number 
. 

generated by means of a random-number generator and recorded on the record 

carrier. The code may comprise a time code indicating the time in years, months, 

15 days, hours, minutes, seconds and fractions of seconds. Alternatively, the record 

carrier identification code may comprise a combination of a time code and a 

random number. In the format 110 the section Did is followed by sections FPS l, 

FPS2, .•• , FPSn in which a number of different sets of preferential reproduction 
.. 

settings are stored. Each of the preferential reproduction setting sections FPS l, 

20 .•• , FPSn contains a portion SEL in which a set identification number"for each of 
. l."' . 

the different SC? ofp~ferential reproduction settings to be selected by different 

users ar~ spec~tiei:-~d a portion specifying the sequence s~~-which th~ 
representations of the stored pictures are to be reproduced. This ponion is .:iJ 

f~llowed by the coded sections FIM#l, ••• , FIM#n storing for the pictures l, .. ; 

' 

·----·--······- ...... ·-·· -···----·--
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n preferenti81 processing operations to. be perfonned before the representation of 

the relevant picture are displayed. 

Fig. 12 shows by way of example a suitable format 120 in which 

· the information about the desired adaptations of the set of preferential 

s reproduction settings can be stored in the non-volatile memory 105. The format 

120 comprises a section 121 specifying combinations of record carrier 

identifications and set identification numbers for which informa1ion about 

preferential reproduction settings has been stored. To each of these combinations 

a pointer . assigned, which pointer is included in the section DID-POINT and 

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

memory JOS. 

Every section DPPS comprises a ponion I.SEQ with a code 

indicating the space (for example in numbers of bytes) required to specify the 

new sequence. If the portion LSEQ indicates a length not equal to zero LSEQ 

15 will be followed by a portion NSEQ with the data specifying the new display 

sequence. After NSE.Q the new preferential processing operations are specified 

for every picture with modified preferential processing operations. ROT indieates 

the section with the rotation code. The sections L TELE and LPAN specify the 
.. 

Jength available for the storage of the new data relating to picture magnification 

20 (in a section NTELE) and picture translation (in a section NPAN). In this way it 

is possib!e tci~ the accuracy with which the picture processing information is 
... ~~~-"" _"!.. • .. .. • ... .. 

to be storea~· Thus, it is possible, for example, to defineUlree different lengths 

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

portions NTELE and NPAN. If the information about the picture magninli\!n 

itfimii1i1nr 
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and picture translation need not be changed this is indicated by the length zero in 

LTELE and LPAN. By storing only the preferential processing operations for 

pictures with modified preferential processing operations the space required for 

the storage of the new preferential reproduction setting is reduced considerably. 

Apart from the reduction of the required storage space by said recording of the 

differences it is possible to obtain an additional reduction by specifying the length 

required for the storage of modified data. When the record carrier is read an 

adapted set of preferential reproduction settings is derived from the preferential 

reproduction settings recorded on the record carrier and the differences stored in 

the memory 105, and this adapted set is stored in the memory 102. 

Instead of, or in addition to, the non-volatile memory 105 a 

changeable memory 106, for example in the form of a magnetic card, EPROM, 

EEPROM or NVRAM, can be employed for the storage of preferential 

reproduction settings in the retrieval and display system shown in Fig. 10. 

This has the advantage that a user can display the picture 

information on a record carrier in accordance with the same preferential 

reproduction setting on different picture retrieval and display systems to which a 

changeable memory 106 can be connected. When one of the two or both 

memories 105 and 106 are used for the storage of preferential reproduction 

settings it is desirable that a selection is made from the different sets of .... 
.. ·~ .. 

.. preferential reprc>c!ucti~ settings defined by the sets of preferential reproduction 
- -- -~ ...... -- --- . 

· settings on the recordCarrler and by the modifications of the pref&tial 

reproduction settings stored in the memories 1 OS and 106. For this purpose the 

unit 101 should comprise selection means. These selection means may be of a 

This Sheet Has Been Replaced 
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type which are operated by the user to make a choice from the various sets of 

preferential reproduction settings defmed for one specific record carrier and 

selection number by the preferential reproduction setting information stored on 

the record carrier and in the memories lOS and 106. However, alternatively these 

S selection means may be of a type which, prior to reproduction on the basis of the 

contents of the memories 105 and 106 and the sets of preferential reproduction 

settings recorded on the record carrier, determine the sets of preferential 

reproduction settings available for the relevant record carriers and store them, for 

example, in the memory 102. Subsequently, one of the available sets of 

10 preferential reproduction settings in the memory 102 is selected in accordance 

with a predetermined selection criterion. Preferably, the selection criterion is 

such that the highest priority is ~gned to the preferential reproduction setting 

information in the changeable memory 106, medium priority to the preferential 

reproduction setting information in the non-volatile memory, and the lowest 

15 priority to the preferential reproduction settings on the record carrier. If the unit 

101 comprises a computer, automatic selection can be realised by loading the 

computer with a suitable selection program. 

Now reference is made again to the file OV in Fig. 2, which for 
.. 

all the picture files IPl, ... , IPn comprises a subfile TV/ 16 containing an 

20 absolutely coded low-resolution picture. Recording a file OV has the advantage 
ll!_l~. 

that an overv!ew of tbe coded picture information recorded on the record carrier 
.. . ---~ .. ,.'91. -- - .. - - . 

can be obtainectwith a minimal access time. This is ~ble:for example, by 

successively by displaying the coded pictures in the subfile TV/16 as _.,;; 

representations which wholly or partly fill the display screen, preferably in th,,. 
This Sheet Has Been Replaced 
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sequence defined by the selected set of preferential reproduction settings. 

However, it is also possible to compose a representation in the form of a so­

called mosaic picture from the subfiles, in which mosaic picture a large number 

of representations of the coded low-resolution pictures contained in the subfiles 

s TV/16 are arranged in the form of a matrix, preferably in an order dictated by 

the selected set of preferential reproduction settings. By way of illustration Fig. 

13 shows a mosaic picture 130 made up of the representations (IM#l, IM#3, •.• , 

IM#26) of sixteen low-resolution subfile pictures. 

Fig. 14 shows an embodiment of the picture retrieval and display 

10 system of Fig. le in mare detail. In the present system the picture retrieval and 

read unit 11 comprises the read unit 6, a control unit 140 and a picture 

processing unit 141. The read unit 6 supplies the information read from the 

record carrier to the control unit 140 and to the picture processing unit 141 via a 

signal path 142. The control udit 140 then selects specific infonnation contained 

1 S in the control files BB and IIDB from the information read. The picture 

20 
.. .. 

processing unit 141 selects picture information from the information read and . 

converts this picture information into a form suitable for the display unit 10. The 

read unit 6 and the picture processing unit 141 are controlled by the control unit 

-140 on the basis of the data entered by a user, for example via a data entry unit 

143, and on the basis of the control data in the control files BB and·1IDB. 
.,,~. . 

In-vi&!w of the large amount of information for every recorded 

picture .it is ~~ to read files containing picture inf~~ with a hi~h 
speed, i.e. with a high bit rate, in order to minimize the read time per picture .ii 

~- However, this means that the data in the control file is also read with a ; 

I 
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high bit rate. The control task is performed by the control unit 140. This control 

task requires only a limited data processing rate, enabling a simple slow low-cost 

microcomputer having a low data processing rate to be used for this purpose. 

However, in general such a low~st microcomputer is not capable of processing 

s the control data which is supplied at a high rate durin& read-out of the control 

files BB and IIDB. This is because the rate at which the control data is presented 

{which rate is substantially· equal to the picture information rate) is too high to 

enable it to be processed by the slow low-cost computer. This problem can be 

mitigated in that every bit group containing control data is recorded n times (n 

10 being an integer greater than or equal to 2) in succession on the record carrier. A 

group of n times repeatedly recorded bit groups will be refem:d to hereinafter as 

a packet. Packets of n identical bit groups are then supplied when the control 

data is read. Fig. 15 by way of example illustrates the manner in which the 

control data in the control files BB and IIDB can be supplied by the read unit 6 

IS in the case that n is equal to 2 and the number of bits per bit group is 8. 

In Fig. 15 the bit groups bear the reference numeral 150 and the 

packets bear the reference numeral 151. The number of bits per bit group is eight 

and the number of bit groups per packet is two. 

By repeating identical bit groups n times it is achieved that the 

20 rate at which the control data is supplied by the read unit is teduced by· a factor .. .. .... ~ 
.."t~ .... 

of n without th':~use of additional auxiliary functions. By a suitable choice of the 
.. --~·t"fl" - .. - . 

value of n it is th~ ... Possible to reduce the rate at which the -condf;l data is 

applied to the slow microcomputer system of the control unit 141 to such an ,;; 

extent that it can be handled by the slow microcomputer system 144. Between th; 
=---·-•-M•··~-··•.•• 

.-
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signal path 145 and the microcomputer system 144 a data extraction circuit 145 

can be arranged to supply each of the packets 151 of control data to the 

microcomputer system 144 as one bit group at a rate equal to the bit group 

· repetition rate divided by n. 

Such a data extraction circuit 145 may comprise, for example, a 

register 160 (see Fig. 16a) which is loaded with a clock frequency equal to the 

bit group repetition rate divided by n. This clock signal can be obtained very 

simply by using one bit within each bit group ISO as a synchronization bit 152. 

To the synchronization bits 152 of successive bit groups 150 a logic value may 

10 be assigned which alternates with a frequency related to the repetition rate of the 

packets 151 of bit groups 150. The alternation frequency may be equal to half 

15 

· the repetition rate of the packets (as shown in Fig. lS) or a multiple thereof. This 

has the advantage that a clock signal can be used which is derived dimctly from 

· the synchmnimtion bits. 

The data extraction circuit 145 comprises a clock extraction 

circuit 161 which supplies an alternating clock signal conesponding to the 

alternating logic values of the synchronization bits to a load control input of the 

register 160. The register 160 is of a customary type which is loaded with a bit 

group of each packet 151 under control of the clock signal. The clock extraction 
_.,. 

20 circuit 161 also transfers the clock signal to the microcomputer systein 1_44 via 
.. · ... Jl~. .. _,.,, .. 

the signal line_ 162. Preferably, the bit groups in the contrc)l file are arranged in 
.. ~"' --- . . -............ :.H . 

so-called frames, which bear the reference numeral 154 in Fig. 15. In that case it 

is desilable that the beginning of each frame IS4 can be d=c:llOd simply. A very.;/ 

simple detection can be achieved by inserting at the beginning of the frames 154 

--

' 
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a plurality of frame synchronization groups 153 with synchroniz.ation bits 1.52 

which exhibit a predetermined pattern of logic values 150 which differs distinctly 

from ·the possible patterns of logic values of the synchroniz.ation bits 152 which 

can occur in the other packets. 

Each frame 154 has a portion lSS containing redundant 

information for the purpose of detecting whether the frame has been read-in 

correctly by the microcomputer 144. An incorrect read-in may be caused, for 

example, by a program intermpt, in which the process of reading in the control 

data is interrupted in order to carry out another control program. Such a control 

1 O program can be called, for example as a result of the input of data in the data 

entry unit 143, in order to fetch the entered data from the data entry unit 143. 

Since an incorrect read-in of data from the control files BB and IIDB is generally 

caused by a program intermpt this require;S that the error correction performed 

on the basis of the portion 155 is carried out by the microcomputer 144 itself. 

15 The data extraction circuit 145 comprises a frame synchronization detector 163 

which detects the beginning of each frame on the basis of the synchronization 

20 

bits 152 in the frame synchronization bit groups 153. After detection of the 

beginning of the frame the frame synchroni7.a.tion detector 163 supplies a .. 
synchronization signal to the microcomputer 144 via a signal line 164. Under 

control of the ~~~s received via the signal lines 164 and 165 the 

microcomputer 144 reads in the control data available in the register 160 in an, .. -z~·lr\ - .. _..,,,., 
in principle, customary manner. It is to be noted that, in principle, the functions 

of the ftame synchronizalion cleleclar 163 and/or the tegiSlel" 160 and/or w./ 
clock extraction circuit 161 can also be performed by the microcomputer 144 

~---------- ·····-----· 
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itself. 

In the above described process of reading in the control data 

from the control files BB and IIDB the clock signal for the register 160 is 

derived from the synchronization bits 152. However, it is also possible to derive 

5 the clock signal for loading the register 160 from a picture information clock 

signal which is usually generated in the picture processing unit 141 for the 

purpose of reading in the coded picture information. This picture information 

clock signal has a fixed relationship with the bit group repetition rate in the read-

10 

15 

out picture files and. consequendy, with the bit group repetition rate in the 

control files BB and IIDB. This is because the control files and picture files have 

been formatted and coded in the same way. Therefore, the clock signal for 

loading the register 160 can be derived simply from the picture information clock 

signal by means of a frequency dividing circuiL 

Fig. 16b shows an example of the data extraction circuit 145, 

which employs a frequency divider 165 for deriving the clock signal for the 

register 160, which divider derives the clock signal from the picture information 

clock signal, which is applied to the frequency divider 165 by the signal 

processing unit 141 via a signal line 166. The clock signal for loading the 

register 160 must be synchronized with the beginning of the •es 154. This 

4 20 can be realize,A;'Jmply by employing a resettable counting circuit for the 

frequency dilkttr 165, which counting circuit is resef~me by a· reset signal· 

generated upon detection of the beginning of the frames. The reset signal can _l;J.e .... 
the signal supplied by the frame synchronization detector 163 via the sig°"" 

164 in response to everv cter~tion of the frame synchronization bit group~ 153. 
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In the case that the information in the control files is arranged in 

blocks, for example in a manner which is customary with CD-ROM and CD-

ROM XA and which will be described hereinafter with reference to Fig. 19, the 

reset signal for the counter can be derived on the basis of the block 

synchronization sections (SYNC) situated at the beginning of each block (BLCK). 

However, this requires that the beginning of each frame 154 is always situated at 

a fixed position relative to the block synchronmtion section (SYNC). This can 

be achieved simply by selecting the beginning of each frame 154 at the beginning 

of a block. In the last described method of synchronizing the clock signal for the 

10 register 160 no use is made of the frame synchronization bit groups 153 situated 

at the beginning of each frame 154. However, in that case it is also desirable that 

the beginning of each frame 154 comprises a number of bit groups not containing 

any control data. Indeed, upon detection of the beginning of each frame the 

microcomputer calls a read-in program for controlling the read-in of the applied 

15 control data. However, at this instant the microcomputer may be busy 

performing another control task. Such a control task must be interrupted before 

the read-in program can be called. This interruption of an active control task and 

the subsequent ·ca11 for the read-in program requires some time. Arranging a 

number of bit groups without any control data at the beginning of each frame 154 

20 ensures with a high reliability that during read-out of the first packet 151 of 

·~~· 
useft\l control data in each frame 154 the microcomputer 144 is ready to read in 

- ~..... -- - . - . -
the co~~l data under control of the read-in prog~From the ~ve i_t is -

evident that the synchronization bit groups 153 at the beginning of ev;re 

may serve a dual purpose, i.e. providing synchronimtion and realizin#[ waiting 
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urne until the first useful control data is presented. 

In the case that the bit groups 153 are used only for realizing the 

waiting time the logic values of the bits in these bit groups 153 may assume an 

arbitrarY value. 

If the bit groups 153 are also used for synchroni7.ation purposes it 

is important that the bit groups 153 exhibit a bit pattern which does not occur in 

the other bit groups of the frame 154. For this purpose numerous different 

methods are possible, such as for example the use of non-identical bit groups in a 

packet or the insertion of additional packets without useful control information 

IO between the packets of control data. The last-mentioned method may be, for 

example, to insert packets comprising only bits of the logic value •o• after 

15 

20 

every ten packets. When a group of, for example, thirty-two frame 

synchroniD.tion bit groups 153 comprising only bits of the logic value • 1 • is 

used, this will guarantee that the pattern formed by the frame synchroniD.tion bit 

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

Fig. 17 shows an embodiment of the picture storage system 12 in 

greater detail. The scanning unit 1 in Fig. 17 comprises a scanning element 170 

for scanning the image carrier 3 and for converting the scanned picture 

information into customary information signals, for example ROB picture signals, 

representing the scanned picture. The picture signals at the outpiat of the scanning 
_11,t..~. 

elemen~ define the highest attainable resolution in number of pixels per picture. 
.. ~~ .. "' -- . --..... · -- ;. . ..-

The information signals supplied by the scanning element · 110 are converted into 

a luminance signal Y and two color-difference signals U and V by means of a.; 

customary matrix circuit 171. A coding circuit 172 converts the signals #u~d 
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v in a customary manner into absolutely coded signals (for the lower-resolution 

pictures) and residually coded pictures (for the higher-resolution pictures) in 

accordance with the coding schemes described hereinbefore. The scanning 

element 170, the matrix circuit 171 and the coding circuit 172 are controlled by 

means of a customary control circuit 174 on the basis of control commands 

applied to the control circuit 174 by the control unit 4 via an interface circuit 

175. The absolutely and residually coded picture information generated by the 

coding circuit 172 is applied to the conttol unit 4 via the interface circuit 175. 

The control unit 4 may comprise a computer system comprising a display unit 

10 176, a computing and storage unit 177 and a data entry unit 178, for example a 

keyboard, for data input by the user. In a customary manner the display unit 176 

and the data entry unit 178 are coupled to the computing and storage unit 177. 

The computing and storage unit 177 is further coupled to the picture scanning 

unit 1 and the recording unit S via an interface circuit 179 and 180 respectively. 

15 The recording unit S comprises a formatting and coding unit 181 which converts 

20 

the information to be recorded, which information is received from the control 

unit via an interface circuit 182, into codes which are suitable for recording and 

which are arranged in a format suitable for recording. The data which has thus 

been coded and formatted is applied to a write head 183, which records a 

corresponding information ~ on the record carrier 184 •. -·The recording 
·-,'C-

proces! is conkolled by a control circuit 18S on the basis of the control 
... ......,& .. ~"'- - - • - • 

command~·received from the control unit 4 and, fr ~cable, address 

information indicating the position of the write head 183 relative to the recoJd 
.J 

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

--nge the residually coded picture information supplied by the scanning unit 
tO ai•--

l in a customary manner in accordance with the afore-mentioned formatting rules 

and to compose the picture files IP and OV. Moreover, the computing and 

storage unit 177 has been loaded with software for inserting in the control file, in 

a customary manner and in accordance with the afore-mentioned formatting 

rules, the preferential reproduction settings input by an operator together with 

other automatically generated control data, such as for example a list of 

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

JO 184. 

The computing and storage unit 177 may funher have picture 

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

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

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

15 adaptation of the picture. 

20 

The files composed by means of the computing and storage unit 

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

recorded. 

Very suitable combinations of a record carrier 184 and a 

recording unit 5 have been described in detail inter alia in Elll'dpean Patent 
~'If.~· 

Appli~ons no. 88203019.0 (PHQ 88.001), 90201309.3 (PHQ 89.016), 
.. -$.. .. ..,,,.... -- •• . 

8900092.B-(PHN 12.398), 8802233.8 CPHN 12.299): s9tfi206.3 CPHN 12.571):· 

90201094. l (PHN 12.925), 90201582.5 (PHN 12.994), 90200687.3 (PHN ..;; 

13.148), 90201579.1 (PHN 13.243), and Dutch Patent Applications no. M,358 
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(PffN 13.088) and 9000327 (PHN 13.242). The record carrier described therein 

is eminently suited for recording information in accordance with a CD format. A 

recording device for recording the files on such record carrier is shown 

diagrammatically in Fig. 18. The shown recording device comprises a formatting 

circuit 186, which composes the information to be recorded, which has been 

applied via the interface circuit 182, in accordance with a formatting scheme , 

for example as customary in the so-called CD-ROM or CD-ROM XA system. 

By way of illustration this format is shown broadly in Fig. 19. In 

accordance with this format the data is ananged in blocks BLCK of a length 

1 o corresponding to the length of a subcode frame in the CD signal. Each block 

BLCK comprises a block synchronizing section SYNC, a header section HEAD 

containing an address in the form of an absolute time code corresponding to the 

absolute time code in the subcode portion recorded with the block, and if the 

CD-ROM XA format is used the block BLCK funher comprises a subheader 

15 section SUBHEAD containing inter alia a file number and a channel number. In 

20 

addition, each block BLCK comprises a DATA section containing the 

information to be recorded. Each block BLCK may also comprise a section 

EDC&ECC containing redundant information for the purpose of error detection 

and error corrections. The recording unit S shown in Fig. 18 funher comprises a 

CIRC coding circuit 187 for interleaving the information and .for adding parity 

·--~· codes f9r the· purpose of error detection and error correction (hereinafter also 
. ~·ti.."' - . . - . -

referred tc;·&s error correction codes). The CIRC enCocit6'g circuit l87 performs 

the above-mentioned operations upon the formatted information supplied by ~e 

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

given a form which lends itself better for recording on the record carrier. 

Moreover, the EFM modulator 188 adds subcode information, which includes 

inter alia an absolute time code as address information in the so-called subcode Q 

channel. 

Fig. 20 shows an organization of the record carrier in the case 

that the information bas been recorded in the track 20 in accordance with the CD 

format described above. Pans conesponding to the organization shown in Fig. 2 

bear the same reference numerals. 

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

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

is terminated with a customary lead-out section LO (also referred to as lead-out 

track). 

When the information is recorded in CD format it is preferred to 

include in the control file BB a section recorded in accordance with the CD-I 

standard. These sections are the "Disk Label &. Directory", referenced DL, and 

the so-called application programs, referenced AF. This enables the recorded 

picture information to be displayed by means of a standard CD-I system. 

Preferably, a subfile FPS with the sets of preferential reproduction settings is 

also included in the application program section AF. In addition to the sections 
·.:t.~. . 

~ .... 
DL and. AT the control file BB comprises a subfile IT comprising a section 

.. -z. .... ~ --- . . . 
CNTR with control data and a section FPS with th; sets~f preferentm 

reproduction settings in the format already described with reference to Fig. l.~­

Preferably, the section IT is recorded in a predetermined area on the J 
..------- -------·-· 

1iiili~f 
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carrier in a section of predetermined length. This is in order to simplify reuieval 

of the required information by the microcomputer. If the section IT is not large 

enough to accommodate all the control data a part of the control data can be 

recorded in a section ITC after the file OV. In that case it is preferred to include 

a pointer in the section IT to specify the starting address of ITC. 

For the case that the informatipn has been recorded in CD format 

Fig. 21 shows for the absolutely coded subfile TV such an arrangement of the 

picture lines YOl, Y02, ... , Yl6 with absolutely coded luminance information 

and the picture lines COl, COJ, ••• , ClS with absolutely coded color information, 

that successive lines do not adjoin each other in the track direction (also referred 

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

to as radial direction). 

Fig. 22 shows the positions of the picture lines for the associated 

picture representation. As is shown in Figs. 21 and 22, a number of odd coded 

15 luminance picture lines (YOl, YOJ, ••• , YlS) with coded luminance information 

are recorded in a section comprising the blocks BLCK #1, #2 and #3, 

subsequently a number of even coded color picture lines (COl, COS, ••. , C13) 

with coded color information are recorded in a section comprising the blocks 
~ 

BLCK #4 and #5, then the even coded luminance picture lines (Y02, ••. , Y16) 

20 with coded luminance information are recorded in a section co~ng the 

blocks Bf:-Cr~~· ... , #8, and finally the coded even color picture lines (C03, 

co7, ... , efil~th coded color information are recbnt. a section- comprising 

the blocks BLCK #8 and #9. The coded picture lines in the blocks BLCK#l, .... , 

BLCK#9 define a contiguous part of the picture representation shown in ~2 • 
.------------... 
T~LS SHEET HAS BEEN 
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'--~~~ ·-~__, 

-

I 
55 



.. .. 

5 

PCT/NL91/00167 

42 

A group of sections defining a contiguous pan of the representation will be 

referred to hereinafter as a section group. In a manner similar to that described 

abOVe, section groups define other contiguous pans of the representation in the 

subfile TV. The coded picture lines with picture information for the subfiles 

TV/4 and TV/16 can be arranged in a similar way, as is shown in Figs. 23 and 

24. 

This amngement prevents two or more adjacent picture lines in 

the representation of the read coded picture from being read incorrectly as a 

result of disc defects. The restoration of representations of pictures in which 

1 o incorrectly read picture lines adjoin each other is very difficult to realize. This is 

in conttadistinction to the restoration of an incorrectly read picture line situated 

15 

20 

between two properly read picture lines in the representation. In the last-

mentioned case restoration is simple by replacing incorrectly read picture lines by 

pixels derived from adjacent picture lines. 

Fig. 25 shows the picture processing unit 141 in greater detail. 

The picture processing unit·l41 comprises a first detection circuit 250 _for 

detecting the synchroni7.ation codes LD and the picture line numbers LN 

indicating the beginning of each residually coded picture. line. A second detection .. 
circuit 251 serves for detecting the beginning of each subfile in each picture tile 

with a residually coded picture to indicate the beginning of the section IIDB 

contai~ing"t:"j·add~ of a number of coded picture lines. It is to be noted that 
.. .. ~ ... ~"' -- . .. . ... 
the deteCtion circuits 250 and 2S 1 are needed oniy- for1irocessing ·the residually 

coded pictures and not for processing absolutely coded pictures. For the p~~se 

of these detections inputs of the first and the second detection circuit ~d 251 

-
Tf-1 , s s I ;;::-:::-..:-~·;-:·;.:··--D""'.-.. -:-, ..... _·· ~t-l·l I 

J ··it.I.: I h !·\0 v 
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are connected to the signal path i .;2. A decoding circuit 252 for decoding the 

residually coded picture information and a control circuit 2S3 for controlling the 

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

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

picture memory 25S via a multiplex circuit 254, to store the read and decoded 

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

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

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

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

10 further comprises a second address generator 257 for addressing the memory 

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

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

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

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

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

20 

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

decodes the information received via the signal path 142 and subsequently 

supplies this decoded information to one of the inputs of the adder circuit 2S9. 

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

picture memory 255. The result of the adding operation perfomted by the adder 
· ... \.~ . 

• "Y' • 

circuit 2~ is applied to the multiplex circuit 254. The control circuit 253 is 
- -~'-'"' --- _... . .. 

coupled to th~ control unit 140 via a control signal Path f'6o. The co~trol circuii 

2S3 may comprise, for example, a programmable control and computing unit . .; 

Such a control and computing unit may comprise. for example, a dediJ 
ii -
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hardware unit or a microprocessor system loaded with suitable control software, 

111eans of which on the basis of control commands received via the control bY . 
signal path 260 the address generator 256 and the multiplex circuit 254 are 

conuolled in such a way that a selected portion of the picture information applied 

via the signal path 142 is loaded into the picture memory. The information thus 

stored in the picture memory 255 is read with the aid of an address generator 

257 and is subsequently applied to the display unit 10 via the signal convener 

258 in order to be displayed. 

In Fig. 26 the reference numerals 261, 262, 263 denote picture 

10 representations of the same picture but with different resolutions. The 

representation 261 comprises 256 picture lines of 384 pixels each. The 

representation 262 comprises 512 picture lines of 768 pixels each and the 

representation 263 comprises 1024 picture lines of 1536 pixels each. The coded 

pictures corresponding to the representations 261, 262 and 263 are included in 

15 consecutive subfiles TV/4, TV and 4TV of a picture tue IP. The capacity of the 

picture memory 255 shown in Fig. 26 is 512 rows of 768 memory locations (also 

called memory elements). If a representation should represent the entire coded 

picture that subfile is selected from the picture file IP, whose number of pixels 
~ 

corresponds to the capacity of the picture memory, which in the present case is 

20 the subfile defining the representation 262. This selection ca.ii be made on the 
-~t.~. 

basi~ of the setting data, such as picture numbers and resolution order (this is the 

identif~;:: of the subfile resolution), which ~"!.s~~ at the ~inning of~ 
subfile in, for example, the header HEAD and the subheader SUBHEA~J! the 

blocks BLCK. For each subfile this data is read in by the control circlf2.s3 in 

038\ild3H ~\ 
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response to a signal supplied by a block synchronm.tion detector 262a upon 

deteetion of the beginning of each block BLCK. 

In the case that a representation of an absolutely coded picture is 

to be reproduced, upon detection of the beginning of the subfile to be selected, 

the control circuit sets the multiplex circuit 254 to a state in which the signal 

path 142 is connected to the data inputs of the picture memory 255. Moreover, 

the address generator 256 is set to a state in which the memory locations are 

addressed in synchronism with the reception of the successive pixel information, 

in such a way that the information for the picture lines 11, •.• , IS 12 is stored in 

IO the respective rows r 1, ••• , rS 12 of the memory 255. The picture information 

thus loaded into the memory 255 is read out and is convened into a form suitable 

for the display unit 10 by means of the signal convener 258. The read-out 

sequence is determined by the sequence in which the address generator 257 

generates the successive addresses. During normal reproduction this sequence is 

15 such that the memory is read in a row-by-row fashion, starting with the row rl 

20 

and starting with column cl within a row. This is possible both in accordance 

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

of read-out according to the interlaced-scan principle all the odd rows of the 
~ 

picture memory 255 are read first and subsequently all the even rows of the 

picture memory 255 are read. In the case of read-out in ~rdance with the 
""-~· M • • 

. progressive-scan principle all the rows are read in sequence. 
~-·-"" - - . --......... • - ,A" 

A very attractive alternative for the method of storing the picture information in 

the piCIUle memory 2SS is that in which the piclme memmy 2SS is pim 
with picture information from a picture file defining a lower-resolution 

~~~~~~~~~ 
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representation of a picture and subsequently the conrent of the memory is 

overwritten with a coded picture defining a higher-resolution representation of 

the same picture. In the above example this is possible in that during read-out of 

each coded pixel from the subfile TV/4 each of a group of 2x2 memory elements 

is each time filled with the signal value defined by this coded pixel. This method 

is known as the "spatial replica• method. A better picture quality is obtained by 

filling only one of the memory elements of the 2x2 matrix with the signal value 

defined by a read-out pixel, and by deriving the other pixels of the 2x2 mattix 

from adjacent pixels by means of known interpolation techniques. This method is 

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

(in the present case TV) the content of the picture memory is each time 

overwritten with the picture information of this subfile in the methods described 

above. The amount of information in the subfile TV/4 is only a quarter of that in 

the subfile TV. This results in a substantial reduction of the time after which a 

15 first provisional picture is displayed on the display unit. After read-out of the 

picture tile TV /4 this low-resolution picture is overwritten with a representation 

of the same picture having the desired resolution. As the picture files with coded 

pictures of successive resolutions succeed one another directly no time is lost in 

searching for the subfile TV after read-out of the subfile TV/4. 

20 In the case that a picture is to be rotated t:he :address generator 
··t""' .. 

256 is ~t io" a•itate in which the sequence of addressing the memory locations is . . 
- "':~·'" -- . - . -
adapted hi .. accordance with the desired rotation angie.'ili'gs. 27b, i7c and 27d- . 

illustrate how the picture information is stored in the memory for a rotation. _., 

through an angle of 270, 180 and 90 degrees respectively. For the Jc°~ 
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these Figures only show the positions of the information of the first two picture 

lines 11 and 12 of the picture. 

In the case that a representation of a small picture is to be 

displayed within the outline of a full-scan representation of another picture or, if 

desired, the same picture (PIP function), this can be achieved simply by filling 

the desired location of the picture memory 255 with the low-resolution picture of 

the subfile TV/4 without magnification. When the picture memory 255 is filled 

the address generator 256 is then set to a state in which the information for 

memory locations is addressed in which the small picture is to be stored. To 

1o illustrate this these memory locations are represented. as a frame 264 in Fig. 26. 

15 

During the picture processing described above the presence of the low-resolution 

picture in the subfile TV/4 again has the advantage that the picture information· 

required to perform this function is directly available in the picture file IP, so 

that additional processing is not necessary. 

When an enlarged i-epresentation of a part of the absolutely coded 

picture is to be displayed the information of a part of the picture, for example the 

part corresponding to a frame 265. is selected. The information of each pixel of 

the selected pan is loaded into every memory location of a group of 2x2 memory 
~ 

locations, so that a magnified full-scan representation of low resolution is 

20 displayed on the display unit. Instead of repeating each pixel 2x-2 times in the 

memory ~e r:::;;.ory may be filled in accordance with the spatial-interpolation 
. -~ ....... 

principle mentioned in the foregoing. -~· -~ 

In order to magnify the residually coded pictures the above St«J> 

is performed first. Subsequently, the part represented by the frame 266 i,, 
! lliiiiiii 

......... 
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selected in the subfile 4TV. The part in the frame 266 conesponds to the pan 

within the frame 265 in the representation 262. The conttol circuit 253 sets the 

multiplex circuit 254 to a state in which the output of the residual decoding 

circuit 252 is connected to the data inputs of the memory 255. The address 

generator 256 is set to a state in which it addresses the picture memory 255 in 

synchronism with the received coded pixels in the sequence in which the 

residually coded picture information from the subfile 4TV becomes available. 

The picture information in the addressed memory locations is applied to the 

decoding circuit 252 and by means of the adder circuit 259 it is added to the 

1 o residual value, after which the information thus adapted is loaded into the 

addressed memory location. The part of the pictu~ infonnation recorded on the 

record carrier corresponding to the frame 266 is preferably read on the basis of 

the information in the control file IIDB. The information in the section IIDB is 

read in by the control circuit 253 in response to a signal from the detector 250. 

15 Subsequently, the address of that coded picture line is selected from this 

information which is situated shonly before the first coded picture line . . 

corresponding to the picture line in the frame 266. After this, the control circuit 

supplies a command to the control unit 140 via the control signal path 260, 
~ 

which control unit in response to this command initiates a search process in 

20 which the pan with the selected coded picture line is located ... When this part is 
1:~ . . . . 

found ~e ~-b~t of the picture information is started and the adaptation of the 
. ~~-"' ... . . - . . . 

content o7'ihe memory 255 is started as soon as the ~f the first coded pictUre 

line which corresponds to the pan of the picture within the frame 266 is reac;ned. 

The detection of this coded picture line is effected on the basis of the n/ 

f 
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nurnbers which together with the line synchn>nization codes LD have been 

inserted at the beginning of each coded picture line. The conttol circuit reads in 

these line numbers LN in response to a signal from the detector circuit 251. The 

storage of the address infonnation at the beginning of the subfile 4TV enables a 

rapid access to the desired information to be obtained. The detection of the read­

out of the desired residually coded picture lines is simplified by the presence of 

the line synchronization codes and line numbers in the subfile 4TV. 

Fig. 28 shows an embodiment of the read unit 6 by means of 

which it is possible to read out the coded picture information recorded on the 

1o record carrier by means of the recording unit shown in.Fig. 18. The shown read 

unit 6 comprises a customary read head 280 which reads the information patterns 

on the record carrier 184 by scanning the track 20 and converts the resulting 

information into corresponding signals. The read unit funher comprises a 

customary positioning unit 284 for moving the read head 280 in a di~on 

15 transverse to the tracks to a portion of the track 20 specified by a selected 

address. The movement of the read head 283 is controlled by a control unit 285. 

The signals converted by the read head 280 are decoded by an EFM decoding 

circuit 281 and are subsequently applied to a CIRC decoding circuit 282. The 
. 

CIRC decoding circuit 282 is of a customary type, which restores the original 

20 structure of the information which has been interleaved prior-to recording and 

·-,'C 
which.detei:ts'and, if possible, corrects incorrectly read codes. Upon detection of 
. . ........ \;... _.. _- . -
incorrigI&Te errors the CIRC decoding unit supplies a -4w error flag signal. The 

. information which has been restored and corrected by the CIRC decoding grcuit 
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infonnation added by the formatting circuit 186 prior to recording. The EFM 

demodulating circuit 281, the CIRC decoding circuit 282, and the deformatting 

circuit 283 are controlled in a customary manner by the control unit 285. The 

information supplied by the deformatting circuit 283 is applied via an interface 

circuit 286. The deformatting circuit may comprise an error correction circuit by 

means of which errors which cannot be corrected by the cmc decoding circuit 

can be detected and corrected. This is effected by means of redundant 

information EDC & ECC added by the formatting circuit 166. The error 

correction circuit, which is comparatively complex and therefore comparatively 

expensive, is not necessary. This is because the effects of enoneously read codes 

in the absolutely coded picture information can be masked simply by replacing 

the incorrectly read coded pixels and/or a complete coded picture line by picture 

information derived from one or more adjacent coded pixels or adjacent coded 

picture lines. Such a correction can be effected simply by means of the signal 

15 processing unit 141 shown in Fig. 25, by programming the control circuit 253 so 

as to be responsive to the error flag signal supplied by the CIRC decoding circuit 

282 to control the address generator 256 in such a way that the information of an 

adjacent pixel is read and, at the same time, the multiplex circuit 254 is set to a 

state in which the data outputs of the picture memory 255 are connected to the 

20 data inputs. Subsequently, the address generator is reset to its pre\'ious state and 
~~. 

instead of ttie iiicOm:ctly read coded pixel the information read from the picture 
• -'":""'v-'" ~-. 

memory 2SSis- stored at the addressed memory locati~n. '~ 

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

memory 255 is not adapted upon detection of an incorrectly read residual L 
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but remains unchanged. This can be achieved, for example, by causing the 

control circuit to generate a signal which inhibits writing into the memory 255 

when the erroneous residual value is applied. 

The capacity of the picture memory 255 is large, so that the cost 

; price of such a memory is comparatively high. The memory capacity may be 

reduced by arranging between the multiplexer 254 and ·the picture memory 255 a 

sample rate convener 290 of a customary type, which reducers the number of 

pixels per line from 786 to 512. 

Fig. 31 shows an example of the sample rate convener 290. The 

10 present example comprises a series arrangement of an upsampling and · 

interpolation circuit 310 and a low-pass filter 311. and a downsampling and 

decimating circuit 312. 

The use of the sample rate convener 290 enables a memory of 

512 by 512 memory locations to be employed. Since for practical ~ns the 

15 number of rows and the number of columns of memory locations in a memory 

20 

are preferably powers of two, this yields a memory of particularly satisfactory 

dimensions. Moreover, as a result of the reduction of the number of memory 

locations to S 12 per row the required memory read-out frequency is reduced, so 

that less stringent requirements have to be imposed on the read-out speed of the . 

memories used. .--~ 

-~~ .... 
- • • The usually employed picture tubes have a maximum resolution 

. ~"'"' --- . - . . . 
corresp0nding to approximately S MHz, which ~s to approximately. 500 

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

has no visible effects on the reproduced picture. .if 
.---···-··--·------
·TH IS SHHJ HAS BEEN 

REPLACED 
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The use of the sample rate converter is also advantageous when 

ponrait-fonnat representations of pictures are to be displayed on a display 

screen, which will be explained hereinafter with reference to Figs. 30a, 30b, 30c 

and 30d. 

In Fig. 30a the reference numeral 300 refers to the dimensions of 

a picture in accordance with the PAL TV standard. Such a picture in accordance 

with the PAL TV standard comprises 575 useful picture lines. During 

reproduction of the information in the picture memory of 512x512 memory 

elements 512 of these 575 useful picture lines are utilized. This means that a 

representation 301 of the coded picture in the picture memory fits completely 

within aspect ratio of the frame 300 as defined by the PAL TV standard, only a 

small part of the available display screen area being left unused. 

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

dimensions of a picture in accordance with the NTSC TV standard. Such a 

15 picture in conformity with the NTSC TV scandard comprises 431 useful lines. 

i 20 
.. I 

I 
I 
f 

I 
I 
I 
i 

I 
I 

This means that only a limited pan of a representation 303 of the coded picture 

present in the picture memory 255 falls outside the outline of a picwre in 

accordance with the NTSC standard. 

Figs. 30a and 30b concern landscape-format reproductions of 

representations of coded pictures. However, if portrait-format representations of 
-... ~. _..,. . 

cod~ .pictures are required the problem arises that the height of the picture 
~...... --- ~ -

--·&:W . - .J/f' 

corresponds to 768 pixels, the number of useful picture lines being 575 in 

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

standard. When a picture memory of S 12 rows of memory locations is i~loyed 
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without the use of the sample rate convener 290 this would mean that a coded 

picture line does not tit in one memory column. However, by the use of the 

sample rate converter 290 it is achieved that the coded picture lines of 768 coded 

pixels are convened into coded picture lines of 512 coded pixels, so that a coded 

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

during reproduction the height of the representation of the picture stored in the 

memory 255 substantially corresponds to the height of the picture frames defined 

in the PAL and NTSC TV standards. 

In order to ensure that the ratio between the length and width of 

1o the representation of the coded picture stored in the picture memory 255 

15 

corresponds to the original ratio it is required to till only 256 of the S 12 columns 

of the picture memory with picture information. This is possible, for example, by 

storing only the even or only the odd coded picture lines in the memory 255. 

However, other methods utilizing interpolation techniques may also be used. 

The melhod of reducing the number of columns in the picture 

memory employing interpolation techniques yield a picture representation of 

satisfactory quality. This is in contradistinction to the method in which only a 

part of the coded picture lines is stored in the columns of the picture memory. 

A drawback of interpOlation techniques is that they are 

20 comparatively intricate and time-consuming, so that they are len suited for use in 
··t~ . 

• 'Y' • 

the simplified picture retrieval and display system. A _meth~ which yields 
~...:·t>:"' - -.. ~ . -........ ...n-

pictures of satisfactory quality in a simple manner will be described hereinafter 

for the case rbal the picture memory comprises S12x!512 memory lac:aiion~is 

method uses the subfile TV /4 with 384x2S6 coded pixels, instead of the subfile 
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TV with 768xS 12 coded pixels, for loading the picwre memoty. 

The use of a sample rate convener 20, by means of which the 

number of pixels per read coded picture line can be reduced and increased, 

enables the number of pixels per read coded picture line of the subfile TV/ 4 to 

5 be increased from 384 to 512. The 256 available adapted picture lines of 512 

coded pixels each are loaded into the memory 255. Thus, 256 columns of 512 

memory locations each are filled with picture information. Reading out this 

information yields an undistoned portrait-format representation, whose height 

substantially corresponds to the height of the display screen of a PAL or NTSC 

10 TV system, and whose quality is substantially better than that of a portrait-format 

representation obtained on the basis of a coded picture of 768xS 12 coded pixels 

whose width is adapted by using.only half (256) the available number of 512 

coded picture lines. 

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

IS representation 304 of the stored coded picture (of 2S6xS12 coded pixels) thus 

obtained within the frame 300 defined by the PAL TV standard. The entire 

20 

representation falls within the frame defined by the PAL standard. Fig. 30d by 

way of illustration shows a ponrait-format representation of the coded picture 

thus stored. The representation falls largely within the frame 302 defined by the 

NTSC TV standard. 
_.,..t~. 

As will be apparent from the foregoing the ~ of a sample rate 
-~'""' -- .. ~.ih • ,ir.r 

converter 290 enables the use of a picture memory having equal numbers of rows 

and columns and corresponding substantially to the number of useful pictu~~ 

in accordance with the NTSC or PAL standard. This means that both in thr case 

f 

........ _. ••••••• _ .............. 4,,,.. .......... _.,.,_,,_,._ .... _ 
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of poruait-format and landscape-fonnat represenWions of coded pictures the 

height of the represenWion substantially corresponds to the number of useful 

picture lines • so that the display screen will be filled correctly for 

representations of both types. 

.-

Th1S SrL::c i r-,;-; 0 ttEN 
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Claims: 

1. A. method of recording picture infonnation on a record carrier, in 

which pictures on an image carrier are scanned and converted into a picture 

information signal, the picture information signal being converted into an coded 

picture which is recorded on a ~ carrier, characterized in that for each of a 

5 plurality of scanned pictures n independently coded pictures per scanned picture 

are recorded on the record carrier, n being greater than or equal to two, the 

resolutions of the representations defined by the n coded pictures being different. 

2. · A method as claimed in Claim 1, characterized in that during 

· recording the coded pictures are arranged in subfiles, the subfiles with coded 

10 pictures representing the same picture being arranged in a picture file, the 

15 

subfiles in the picture file being ordered in such a way that during reading of the 

picture file the coded pictures defining picture representati~ns of lower resolution 

become available sooner than coded pictures defining picture representations of 

higher resolution. 

3. A method as claimed in Claim 2, characterized'in that an 
· ... \.~ . ...,. . ~ 

overview- file is recorded which for each picture file includes a coded picture 
.. . -~~... ---- A.. _.. _ ... 

representing the same scanned picture as the coded pictures in the relevant 

picture file. 

A medHJd as claimed in Claim 3, cilllacll:rized in that L 4. 

This Sheet Has Been RepJ d 
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pictures in the overview tile define the representations with a lower resolution 

than the coded pictures in the picture tiles. 

s. A record carrier on which coded pictures representing scanned 

pictures have been recorded, charactem.ed in that for a plurality of scanned 

5 pictures n independently coded pictures have been recorded, which are each fully 

representative of the scanned picture but which define picture representations of 

different resolutions. 

6. A record carrier as claimed in Claim S, characterized in that the 

coded pictures have been arranged in subfiles, the subfiles with coded pictures 

10 representing the same picture being arranged in a picture file, the subfiles in the 

15 

picture tile being ordered in such a way that during reading of the picture file the 

coded pictures defining picture representations of lower resolution become 

available sooner than coded pictures defining picture representations of higher 

resolution. 

7. A record.carrier as claimed in Claim 5 or 6, characterized in that 

an overview file has been recorded on the record Carrier, which overview file for 

each picture file includes a coded picture representing the same scanned picture 

as represenred by the coded pictures in the relevant picture file. 

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

... 20 coded pictures in ~~erview tile define the representations with a lower 

resolution thaii_15 eroded pictures in the picture files. - .,_ - ,~ 

9. A picture retrieval and reproduction device comprising a read 
-,,i; 

unit for reading coded pictures from a record carrier as claimed in Claim S, ,.,,, 

picture processing unit for converting coded pictures into a picture signal suitable 

liiiffiiITr I IJlllll lllll/ 111/l lllll II Ill/ 
C L M s * 

THIS SHEET HAS BEEN 
REPL/~CEO 



, 
------------------··--····--····-·-------·---- ------

W092/05651 PCT /NL91/00167 

58 

for a picture display unit for displaying a representation of the relevant coded 

picture, characterized in that the device comprises means for effecting a read-out 

and a conversion of successive coded pictures reptesenting the same scanned 

picture in such a sequence that the conversion of coded pictures defining picture 

. 5 representations of lower resolution precedes the conversion of coded pictures 

defining picture representations of higher resolution. 

10. A picture retrieval and reproduction device comprising a read 

unit for reading coded pictures from a record carrier as claimed in Claim 7, a 

picture processing unit for converting coded pictures into a picture signal suitable 

10 for a picture display unit for displaying a representation of the relevant coded 

15 

picture, characterized in that the picture processing_ unit is adapted to convert 

coded pictures from the overview file into a picture signal defining a picture 

representation composed of picture represen~s defined by a plurality of the 

coded pictures. 

11. A picture retrieval and reproduction device as claimed in Claim 

10, characterized in that the device is adapted to convert the coded pictures into a 

pictute signal defining a picture representation in which the representations 

defined by the coded pictures are ordered in a selectable preferential sequence, 

the device funher comprising means for reading the picture files in the 
.... -

20 preferential ~uence. 
·..:~. _..,. . 
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AMENDED CLAIMS 
(received by the International Bureau on 10 March 1992 (10.03.92); 

original claims 1-11 replaced by amended claims 1-22(6 pages)] 

1. A method of recording·picture information on a 
record carrier, in which method at least one picture on 
an image carrier is scanned and converted into a picture 
information signal, the pi~ture information signal 
obtained by scanning an individual picture being 
converted into at least·two absolutely coded pictures, 
each absolutely coded picture representing the picture 
as a luminance distribution defined by a two dimensional 
array of luminance pixels with predetermined luminance 

110 values, the number of luminance pixels in the different 
representation of the same pictures being different, so 
as to obtain a group of representations of the same 
picture with different resolutions, each absolutely 
coded pictures comprises a coded luminance pixel for 

l 

15 each luminance pixel representing the luminance value of 
the corresponding luminance pixel·, characterized in that 
the absolutely coded pictures corresponding with the 
same picture are recorded as a picture file such that a 
part including a coded picture representing a lower 

20 

25 

resolution picture is followed by a part of the file 
including a coded picture representing a higher 
resolution picture is recorded. 

2. A method as claim•d in claim 1, characterized in 
that for at least one picture at least one residually 
coded pictbre is derived from the picture information 
siqnal which residual picture comprises residual codes, 
when combined with a coded picture representing the 
picture with a~~st resolution represent the respective 

30 picture wi'th ~i9her resolution than said firs~ .. -~fr; _._.. . 

35 

resolution, the residually coded picture beif19 included 
in the picture file in a part that follows the part of 
the file which includes the coded picture representing ~ 
the .same picture with the next lower resolution. .,,.-

J. A method as_ claimed in claim 2, characterized i-n 

111111~ 1111~ Ill/I I/I/I /I /II/ 
"' s * 
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that the number of luminance pixels in the 
representations with subsequent resolutions increases 

i with a factor two in both directions of the two 

I dimensional array. 
! 
15 

4. A method as claimed in claim 3, characterized in 

that the coded picture represents color pictures with a 

color distribution defined by two-dimensional array of 

color pixels havinq a predetermined color, the number of 

ao color pixels beinq half the number of luminance pixels 

I on both directions of the two dimensional arrays, the 

I qroup of coded pictures representinq the same picture 

comprises at least one first code~ picture representinq 

both luminance and color pixel and at least one second 

1s coded picture representinq only luminance pixels, the 

number of pixels in both directions of the picture 

20 

. . 
represented by the said second picture.beinq half the 

number of luminance pixels of the picture defined by the 

said first coded picture. 

s. A method a claimed in any one of the precedinq 

claims 1 to 4, characterized that each picture file 
comprises a coded picture representinq a picture with a 

first.resolution which substantially corresponds with a 

25 resolution of a standard NTSC or PAL television-set, the·· 

picture file further comprises at least one coded 
picture representinq a picture with a lesser resolution 

than the said first resolution. 

30 6. A method as claimed in claim s, characterized in 

that said first resolution correspond with an array of 

768 x s12 lumin\~ce pixeis. 

7. A me.;~; as claimed in any one of--~j' precedi.~q--------:-~-­-­JS claims, characterized in that a resolution code 

indicatinq the resolution of the respective coded 

picture is included in the recorded coded pictures. 

This Sheet Has Been R 
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claims characterized in that an overview file is 
recorded which for each of a plurality of qroups of 
coded pictures recorded includes a coded picture 
representinq the same scanned picture as the coded 

s pictures in the relevant qroup of pictures. 

PCT/NL91/00167 

9. A method as claimed in any one of the precedinq 
claims characterized in that the picture files are 
divided in data blocks which are recorded in accordance 

10 with a CD-ROM or A CD-ROM XA format. 

10. Record carrier on which picture information is 
recorded which represent the same picture with different 
resolutions, characterized in that for each picture a 
separate picture file is recorded, which picture file 
includes includinq at least two absolutely coded 
pictures, each coded picture representinq the picture as 
a luminance distribution defined by a two dimensional 
array of luminance pixels with predetermined luminance 

i2o valu_es, the number of luminance pixels in the different 
1 representation of the same pictures .. beinq different, so 

as to obtain a qroup of representations of the same 
picture with different resolutions, each absolutely 
coded pictures comprises a coded luminance pixel for 

12s each luminance pixel representinq the luminance value of 
the correspondinq luminance pixel, in each picture file 
a part includinq a coded picture representinq a lower 
resolution picture is followed by a part of the file -·-
includlnq a coded picture representinq a hiqher 

30 resolution picture is recorded. 
This Sheet Has Been R 1 

'"""' ""'"'"Jr 11 • ~~~~ record carrier as claimed in claim 10, 
character~~d in that for at least one_pi~ure file 
includes ~=f least one residually cod.;d pfcture, ~hich 

35 residual picture comprises residual codes, when combined 
With a coded picture representing the picture wit a ,,;; 
first resolution, represent the respective picture ~ 
hiqher resolution than said first resolution, the 
residually coded picture beinq included in the pic~.ws::e--~~~SBEENl 
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file in a part that follows ~e part of the file which 
includes the coded picture representing the picture with 
the next lower resolution. 

s 12. A record carrier as claimed in claim 11, 

~o 

characterized in that the number of luminance pixels in 
the representations with subsequent resolutions 
increases with a factor two in both directions of the 
two dimensional array. 

13. A record carrier as claimed in claim 12, 
characterized in that the coded picture represents color 
pictures with a color distribution defined by two­
dimensional array of color pixels having a predetermined 

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

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

25 

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

30 corresponds with a resolution of a standard NTSC or PAL 
television-set, the picture file further comprises at 
least one ~d picture representinq a picture with a 
le~ser·r~o~ution than the said first ~eso.lution._ -.. ~,. _-.. ~ . 

35 15. A record carrier as claimed in claim 14, 
characterized in that said first resolution correspo~~ 
with an array of 768 x 512 luminance pixels. ~ 

16. A record carrier as claimed in any o~-ISl~HEET H,~S BEEN 

11111111111111 111111111111 1111 
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the preceding claims 10 to 15, characterized in that a 
resolution code indicating the resolution of the 
respective coded picture is included in the recorded 

coded pictures. 

17. A record carrier as claimed in any one of· 
the preceding claims 10 to 16, characterized in that an 
overview file is recorded which for each of a plurality 
of groups of coded pictures recorded includes a coded 
picture representing the same scanned picture as the 
coded pictures in the relevant group of pictures. 

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

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

o and means for controlling the picture processing unit in 
.... dependence on th"'~tered command. 

35 

2 O. .Ail"~ture retrieval and reprod1:1ctjpn device 
for use in combination with a record carrier as claimed 
in claim 17 comprising search means for searching a 
selected part of information recorded on the record 
carrier, a read unit for reading coded pictures recorded 
on the searched part of the record carrier a picture 

I 
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icture siqnal suitable for a picture display unit fer 

:isplayinq a representation of the relevant coded 

picture, characterized in that the device is provided 

~ith control means for initiating a search to the 

0 verview file in response to a predetermined command 

en~ered by a user via entry means. 

21. A picture retrieval and reproduction device 

as claimed in claim 20, characterized in that the 

picture processing unit is adapted to convert coded 

pictures from the overview file into a picture siqnal 

defining a picture representation composed of picture 

representations defined by a plurality of the coded 
pictures. 

22. A picture retrieval and reproduction 

device as claimed in Claim 21, characterized in that the 

device is adapted to convert the coded pictures into a 

20 picture siqnal defining a picture representation in 

which the representations def i~ed ~y the coded pictures 

are ordered in a selectable preferential sequence, the 

device further comprising means for reading the picture 

files in the preferential sequence. 

~t~. .. -·· 
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separate Sheet Sheet 1 Application llo.: PCT/NL91/00167 

1) Claim 1 starts in its preamble from a method of record­

ing picture information on a record carrier as described e.g. 

in the book "Compact Disc Interactive, a designer overview", 

published by Kluwer (ISBN 9090121219). Similar methods are 

described in GB-A-2216746 (=Dl) and "Rundfunktechnische Mit­

teilungen, vol. 32, no. 4, july 88, page 166 to 172" (=02). 

The subject matter of claim l differs from what is described 

in these prior art documents in that absolutely coded pic­

tures corresponding to the same picture are recorded as a 

picture file, whereby a coded picture representing a lower 

resolution picture is followed by a coded picture represent• 

ing a higher resolution. 
This is neither known from, nor obviously derivable from the 

available prior art. 

2) The same arguments also hold for the record carrier de­

scribed in independent claim 10. 

3) Claims 19 - 23, all of them being independent claims, 

are not clear because the various definitions of the inven­

tion given therein are such that the claims as a whole are 

not clear and concise (see also the written opinion, dated 

09.09.92). 
Insofar as the present text can be understood, the subject­

matter of these ~laims does not involve an inventive step for 

the following reason: 

Each one of claims 19 - 23 starts in its 'Preamble from a pic­

ture rali:eval anireproduction system as described in the 

doc'!!J!{'ts mentioned above. --
'~ 

Dl further comprises a picture processing unit (103q) adapted 

to perform various kinds of picture processing su;~as en­

largement, reduction, synthesis etc. (see e.g. ptllJ' 7, lines 

111111111111111111111111111111 
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separate Sbeet Sheet 2 Application Jo.: PCT/NL9l/00167 

a - 18 of the citation). 
Although picture rotation is not explicitly mentioned in Dl 
it would be a matter of normal design procedure for the man 
skilled in the art to adapt the known picture processing de­
vice to perform rotation of the picture. 
Furthermore, as already set out in the written opinion dated 
09.09.92, 01 further discloses control means (103m, 103q) 
being adapted to cause the coded picture to be read with a 
resolution which depends on a received command. 

Thus claims 19, 20 and 23 do not fulfil the requirements of 
Art. 33(3) PCT. 

D2 discloses control means for initiating a search on an 
overview file (portfolio) in response to a predetermined com­
mand. 
The subject matter of claims 21 an 22 differs from what is 
described in 02 only in that the coded pictures are not or­
dered in a selectable preferential sequence but in a fixed 
order. But to select the order in which pictures are stored 
in a file is a matter of normal design procedure for a man 
skilled in the art since it is~well known general concept to 
select· the order in which data files are recorded on a record 
carrier. 
Thus claims 21 an 22 do not fulfil the requirements of Art. 
33(3) PCT. 

--
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New introductory part of the description. 

Method of recording picture information, record carrier, and picture retrieval and 

reproduction device for reading the record carrier. 

The invention relates to a method of recording picture information on a 

record carrier, in which pictures on an image carrier are scanned and converted into a 

picture information signal, the picture information signal being converted into an coded 

picture which is recorded on a record canier. 

5 The invention further relates to a record carrier on which coded pictures 

representing scanned pictures have been recorded. 

The invention further relates to a picture retrieval and reproduction· 

device for use in combination with the record carriers according to the invention 

picture. 

10 The book "Compact Dis~ Interactive, a designer overview", published by 

Kluwer {ISBN 9090121219) describes the so-called CD-I system, which enables coded 

pictures to be recorded on a Compact Disc. The picture information thus recorded can 

be read by means of a CD-I player and can be displayed on a picture display unit. 

Further GB-A-2216746 discloses the recording of the same picture with two different 

15 resolutions on a record carrier. The code picture representing the picture with a lower 

resolution is only used for displaying the image on display, whilst the coded picture 

representing the pi~ with the higher resolution is only used for printing a hard copy 

of the picture by means of a printer. The coded picture representing the high resolution 

picture is a data compressed version of the picture information obtained by scanning a 

20 documentt-~e coded picture representing the low resolution picture is obtained by 

~.Q1't the image information obtained by scanning the document. 
-~...... _"'£.. • . .. 

The publication "Rundfunktechnische Mitteilungen, vf. 32 no. 4~ july 88, page 166 to 

172 • discloses an optical disc on which digitized pictures are recorded together with a 

so-called "polyphoto" which exists of mosaic picture composed off~· sized 

25 versions of the pictures recorded· on the optical disc. The "polyphoTu whole can be 

111111111111111111111111111111 
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processed and reproduced in the same manner as the "normal" pictures so as to provide 

an overview of the pictures available on the optical discs. 

A problem occurring when the recorded coded pictures are read is that reading out a 

. coded picture may require a comparatively long time, which is annoying to the user. · 

S This problem occurs in particular with coded pictures representing a scanned picture of 

high resolution because the amount of information stored for each picture is then large. 

Another problem is that a number of display functions su~h as, for example, "picture 

magnification" or "Picture in Picture" require complex picture processing operations on 

the read-out coded picture. 

10 It is an object of the invention to provide 

means to mitigate the above-mentioned problems. 

With respect to the method this object is achieved by a 

method of recording picture information on a record carrier, in which method at least 

one picture on an image carrier is scanned and converted into a picture information 

15 signal, the picture information signal obtained by scanning an individual picture being 

converted into at least two absolutely coded pictures, each absolutely coded picture 
. . 

representing the picture as a luminance distribution defined by a two dimensional array 

of luminance pixels with predetermined luminance values, the number of luminance 

pixels in the different representation of the same pictures being different, so as to obtain 

20 a group of representations of the same picture with different resolutions, each absolutely 

coded pictures comprises a coded luminance pixel for each luminance pixel representing 

the luminance value of the corresponding luminance pixel, characterized in· that the 

absolutely coded pictures·corresponding with the same picture are recorded as a picture 

file such that a part including a coded picture representing a lower resolution picture is 

25 followed by a part of the file including a coded picture representing a higher resolution 

picture is recorded. 

With respect to the record carrier this object is achieved by 

a rea6rd~er on which picture information is recorded which represent the same 
-~··" --- . . . 

picture with different resolutions, characterized iii thatfor each picture a sepmate 

30 picture file is recorded, which picture file includes at least two absolutely coded 

pictures, each coded picture rep~ting the picture as a luminance di~on defined 

by a two dimensional array of luminance pixels with predetermined tulfnance values, 

the number of luminance pixels in the different representations of the same pictures 

11111111111111 1111111111111111 
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being different, so as to obtain a group of representations of the same picture with 

different resolutions, each absolutely coded pictures comprises a coded luminance pixel 

for. each luminance pixel representing the luminance value of the corresponding 

. . luminance pixel, in each picture tile a part including a coded picture representing a 

5 lower resolution picture is followed by a part of the file including a coded picture 

representing a higher resolution picture. 

By recording a plurality of coded pictures defining representations of the 

same scanned picture with different resolutions it is achieved that the information 

required for display functions such as "Picture Magnification" and "Picture in Picture" 

10 can be read directly from the record carrier. Moreover, by recording coded pictures 

defining picture representations of different resolutions it becomes possible to reproduce 

representations of the same scanned picture both on high-resolution picture display uajts 

and low-resolution picture display units. 

Moreover, during the read-out and reproduction of a high-resolution 

15 picture the waiting time can be reduced by first reading and displaying a coded picture 

defining a low-resolution representation of the picture and subsequently reading out a 

coded picture defining a higher-resolution of the same scanned picture and gradually 

replacing the displayed low-resolution representation wholly or partly by the 

corresponding higher-resolution representation. Since the read-out time of the coded 

20 picture defining the low-resolution picture representation is substantially shorter than the 

read-out time of the coded picture defining the higher-resolution representation this 

results in low-resolution representation being displayed rapidly, which is gradually 

-replaced by a representation of the desired resolution, which is generally experienced by 

the user as less annoying than a long waiting time which elapses before a complete 

25 high-resolution representation is displayed, as in the case that the representation of the 

high-resolution picture is read out and reproduced at once. 

.~l> An embodiment of the picture retrieval and reproduction 

device which yields a short waiting time for a complete picture comprises a read unit 

for reaarag~oded pictures from a record carrier iS ~ed in Claim 10, a picture 

30 processing unit for converting coded pictures read by the read unit into a picture signal 

and supplying the picture signal to a picture signal output, said picture si~ being 

suitable for a picture display unit for displaying a presentation of th~ mfrant coded 

picture, the picture processing unit comprises a picture memory, means for filling the 

111111111111111111111111111111 
C l M S * 



J 

PHN 13 469 4 01.10.1992 

picture memory with information derived from the coded picture read and means for 

converting the contents of the picture memory into the picture signal, and is 

characterized in that the device comprises control means for controlling the read unit so 

as to read out successively a first and second coded picture from a picture file, the first 

S one representing a picture with a lower resolution and the second one representing the 

same picture with a higher resolution, the picture processing unit being adapted to fill 

the picture memory with information. from the first coded picture and means for 

subsequently overwrite the contents of the picture with picture information from the 

second coded picture. 

10 However, a problem occurring when this method of recording is used is 

that if a user wishes to have a quick survey of all or a selected part of the coded 

pictures recorded on the record carrier, it is necessary to jump to a next picture file 

after every read-out of a coded picture, which also takes an undesirably long time. 

A record carrier by means which this drawback can be mitigated is 

15 characterized in that an overview file is recorded which for each of a plurality of 

groups of coded pictures recorded includes a coded picture representing the same 

scanned picture as the coded pictures in the relevant group of pictures. 

An embodiment of the picture retrieval and reproduction device enabling 

a survey of the recorded pictures to be obtained in a very convenient manner comprises 

20 search means for searching a selected part of information recorded on the record 

carrier, a read unit for reading coded pictures recorded on the searched part of the 

record carrier a picture processing unit for converting coded pictures into a picture 

signal suitable for a picture display unit for displaying a repr~tation of the relevant 

coded picture, and is characterized in that the device is provided with control means for 

25 initiating a search to the overview file in response to a predetermined command entered 

by a user via entry means, and in that. the device is adapted to convert the coded 

pictures inclntfed in the overview file into a picture signal dennmg a picture 
fi,"r. . 

rep~tatlon ·in which the representations defined by the coded pictures are ordered in. 

a selectam"' preferential sequence which differs froin- t4Worder in which the coded 

30 pictures as included in the overview file, the device further comprising control means 

for causing the code pictures included in the picture files to be read and ~plied to the 

picture processing unit in accordance with the preferential 'I' 
An alternative embodiment of th~ picture retrieval and reproduction device enabling a 

. l lllllf /Ill~ 1iiiiUti 
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survey of the recorded pictures to be obtained in a very convenient manner comprises 

search means for searching a selected part of information recorded on the record 

carrier, a read unit for reading coded pictures recorded on the searched part of the 

record carrier a picture processing unit for converting coded pictures into a picture 

5 signal suitable for a picture display unit for displaying a representation of the relevant 

coded picture,and is characterized in that the device is provided with control means for 

initiating a search to the overview file in response to a predetermined command entered 

by a user via entry means, and in that the device is adapted to convert the coded 

pictures included in the overview file into a sequence of picture signals which sequence 

10 corresponds with in a selectable preferential sequence ':"hich does not correspond with 

the order in which the coded pictures are included in the overview file, the device 

further comprising control means for causing the code pictures included in the picture 

files to be read and supplied to the picture processing unit in accordance with the 

preferential sequence. 

15 

An other embodiment of the picture retrieval and reproduction device 

which makes advantageous use of the properties of the record carrier according to the 

invention comprises a picture retrieval and reproduction device comprising a read unit 

for reading coded pictures from a record carrier as claimed in Claim 10, a picture 

20 processing unit for converting coded pictures read by the read unit into· a picture signal 

anq supplying the picture signal to a picture signal output to be coupled with a picture 

displaying device for dimJ.aying a picture represented by the picture signal. sa:i4 pieture 

sigHal eeiftg sttitaele fer a piemre display 11ftit fer displayiRg a preseRteeft ef the 

relev&nt eeeed piettlre, the pjcture processing unit being adapted to perform a picture 

25 processing of a U1JlC which depends on a command. whereby said processing wltieft 

results in a command dpndent adaption of the presentation of the picture displayed on 

the said picture display unit ?epFeseftted ey tile pietttre sigftti ~pplied te the pietllre 

.. .. sit;Ml e11tpe,\the device eomprises means for enterin1 ieeei'liag the speeilie akl · 
comnrin~eatiftg an aeaptieR ef preseBtatieR ef J!te p~ture represe&ted ey th~ piemre 

30 sigflal stt;;iied ta the piemre et1tpt1t sigeal, means -f~r &trolling the picture p~essing 
unit in dependence on the received command, characterized ey eeatrel mean~ fer 

eaeag the reae ettt ef a eedeEl piettlre Wlith a resel1:1tieil wftieh depeftes r reeei\'ee 

eeHHnand in that tbe picture processin& unit bein& ldapted to perform picture 

I lllllll llllll lllll lllll II llll SUBSTITUTE SHEE1. 
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processings which result in a rotation of the presentation of the picture represented by · 

the picture signa1 supplied to the picture signal output in response to a specific rotation 

command rec;eived by the command receiving means. and in that the device is provided 

with control means being adapted to cause the coded picture to be read with a resolution 

S which de.pends on the received rotation command. 

A further embodiment of the picture retrieval and remoctuction device which ma1ces 

a<fvanta,gequs Use of the prmzerlies of the record carrier according to the invention 

comprises 

10 a read unit for readini: Coded pictures from a record carrier as claimed in Claim 10. a 

picture pracessing unit for converting co<ied pictures read by the read unit into a picture 

signal and sup,plyin1 tbe picture sipal to a picture signal output to be coypled with a 

picture displaying <ievice for dimlayin1 a picture represented by tbe picture si1nal. the 

picture processing unit being adapted to perform a picture processing of a tyj)e which 

15 depends on a command. whereby said processing results in a_ command dependent 

. adaption of the presentation of the picture dia>layed on the pid picture display unit tbe 

deyice comprises means for entering tbe apecific said command of the picture 

represented by the picture sipal SQRPlied to the picture output signal. means for 

controlling the picture processin1 unit in dependence on the received command. 

20 characterized in that the picture processing unit being aciapted to perform. in response to 

a specific magnification commancl entere4. a picture _processing which result in a 

presentation of a magnified_ part of picture represented by the coded ·picture . the control 

means being adapted to read the coded picture witb a resolution which depends on the 

received mgnification command. 

25 

(further page S line 10 of the original description) 
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New Claims: 

1. A method of recording picture information on a record . . . 
canter, m which 

method at least one picture on an image carrier is scanned and convc ..... ~ . . 
.. ~ into a picture 

information signal, the picture information signal obtained by scanning an individual 

picture being converted into at least two absolutely coded pictures, each absolutely 

5 coded picture representing the picture as a luminance distribution defined by a two 

dimensional array of luminance pixels with predetermined luminance values, the 

number of luminance pixels in the different representation of the same pictures being 

different, so as to obtain a group of representations of the same picture with different 

resolutions, each absolutely coded pictures comprises a coded luminance pixel for each 

10 luminance pixel representing the luminance value of the corresponding luminance pixel, 

characterized in that the absolutely coded pictures corresponding with the same pictu~e 

are recorded as a picture file such that a part including a coded picture representing a 

lower resolution picture is followed by a part of the file including a coded picture 

representing a higher resolution picture is recorded. 

15 2. A method as claimed in claim 1, characterized in that for at least one 

picture at least one residually coded picture is derived from the picture information 

signal which residual picture comprises residual codes, when combined with a coded 

picture representing the picture with a first resolution~ represent the respective picture 

with higher resolution than said first resolution, the residually coded picture being 

20 included in the picture file in a part that follows the part of the tile which includes the 

coded picture representing the same picture with ·the next lower resolution. 

3. A method as claimed in claim 2, characterized in that the number of luminance 

pixels in the representations with subsequent resolutions increases with a factor two in 

both directions of the two dimensional array. 

25 4. A method as claimed in claim 3, characterized in that the coded picture 

repre5ents _~r pictures with a color distribution defined by.·iwo-dimensional array of 

color pixels having a predetermined color, the number of color pixels being half the 
~·~" 

numbeiot luminance pixels on both directions of-the .~ dimensi~nal arrays, -the group 

of coded pictures representing the same picture comprises at least one first coded 

30 picture representing both luminance and color pixel.a and at least one secon~coded 

picture representing only luminance pixels, the number of pixels in botl{rections of 

111111111111111111111111111111 S .. ~ .. · .... : v.o..= ....... . 
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the picture represented by the said second picture being half the number of luminance 

pixels of the picture defined by the said first coded picture. 

5. A method a claimed in any one of the preceding claims 1 to 4, 

characterized that each picture file comprises a coded picture representing a picture with 

5 a first resolution which substantially corresponds with a resolution of a standard NTSC 

or PAL television-set, the picture file further comprises at least one coded picture 

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

6. A method as claimed in claim 5, characterized in that said first resolution 

correspond with an array of 768 x 512 luminance pixels. 

10 7. A method as claimed in any on~ of the preceding claims, characterized in 

that a resolution code indicating the resolution of the respective coded picture is 

included in the recorded coded pictures. 

8. ·A method as claimed in any one o~ the preceding claims characterized in 

that an overview file is recorded which for each of a plurality of groups of coded 

15 pictures recorded includes a coded picture representing the same scanned picture as the 

coded pictures in the relevant group of pictures. 

9. A method as claimed in any one of the preceding claims characterized in 

that the picture files are divided in data blocks which are recorded in accordance with a 

CD-ROM or A CD-ROM XA fonnat 

20 10. Record carrier on which picture infonnation is recorded which represent the 

same picture with different resolutions, characterized in that for each picture a separate 

picture file is recorded, which picture file includes inelading at least two absolutely 

coded pictures, each coded picture representing the picture as a luminance distribution 

defined by a two dimensional array of luminance pixels with predetermined luminance 

25 values, the number of luminance pixels in the different representationi of the same 

pictures being different, so as to obtain a group of represen~tions of the same. picture 

with differdr'resolutions, each absolutely coded pictures comprises a coded luminance 

pixel fo~-~ luminance pixel representing the lum~c~ value of the corresponding -........ ~ ~ ~ . ... 

luminance pixel, in each picture file a part inclucllng rcOcteci picture representing a 

30 lower resolution picture is followed by a part of the file including a coded ~~~ture 

representing a higher resolution picture is reeereed. .J 
11. A record carrier as claimed in claim 10, characterized utrh~t .fer at least 

-----
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one picture file includes at least one residually coded picture, which residual picture 

comprises residual codes, when combined with a coded picture representing the picture 

with.a first resolution, represent the respective picture with higher resolution than said 

first resolution, the residually coded picture being included in the picture file in a part 

5 that follows the part of the file which includes the coded picture representing the picture 

with the next lower resolution. 

12. A record carrier as claimed in claim 11, characterized in that the number 

of luminance pixels in the representations with subsequent resolutions increases with a 

factor two in both directions of the two dimensional array. 

10 13. A record carrier as claimed in claim 12, characterized in that the coded 

picture represents color pictures with a color distribution defined by two-dimensional 

array of color pixels having a predetermined color, the number of color pixels being. 

half the number of luminance pixels on both directj.ons of the two dimensional arrays, 

the picture file comprises at least one first coded picture representing both luminance 

15 and color pixel and at least one second coded picture representing only luminance 

pixels, the number of pixels in both directions of the picture represented by the said 

second picture being half the number of luminance pixels of the picture defined by the 

said first coded picture. 

14. A record carrier a claimed in any one of the preceding claims 10 to 13, 

20 characterized that each picture file comprises a coded picture representing a picture with 

a first resolution which substantially corresponds With a resolution of a standard NTSC 

or PAL television-set, the picture file further comprises at least one coded picture 

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

IS. A record carrier as claimed in claim 14, characterized in that said first 

25 resolution correspond1 with an array of 768 x 512 luminance pixels. 

16. A record carrier as claimed in any one of the preceding claims 10 to 15, 

chara~~ that a resolution code indicating the resolution of the respective coded 

pictme is included in the recorded coded pictures • .. ~...... _ .. ," . 

17. A record carrier as claimed in any one <Jtthe preceding claims 10 to 16, 

30 characterized in that an overview file is recorded which for each of a plurality of 

groups of coded pictures recorded includes a coded pictute representing theiame 

scanned picture as the coded pictures in the relevant group of pictures. , 
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18. A record carrier as claimed in any one of the preceding claims 10 to 17, 

characterized in that the picture files are divided in data blocks which are recorded in 

accordance with a CD-ROM or A CD-ROM XA format. 

A picture retrieyal and remo<fuction device comprising a read unit for 

5 reading coded pictures from a record carrier as claimed in Claim 10. a picture 

processing unit for converting coded pictures read by the read unit into a picture signal 

and sum>lying the picture signal to a picture signal output. said picture signal being 

suitable for a picture diSPlay unit for dimtaying a presentation of the relevant coded 

picture. the picture processing unit being adapted to perform picture processings which 

10 result in an adaption of the presentation of the picture represented by the picture signal 

smmlied to the picture signal output. the deyjce comprises means for receiving a 

~ific command indicating an adaption of presentation of the picture re,vresented by 

the picture si&nal syPl'lied to tbe picture output siGal. means for controlling the picture 

prQCessin& unit in dependence on the received command. characterized by control 

15 means for causing the read out of a coded picture with a re,,olution which dgnds on 

the received command. 

1il... A picture retrieval and rgoduction device as claimed in claim 19. 

characterized in that the picNre processing unit being a<iapted to perform picture 

processings which resutt in a rotation of the presentation of tbe picture n;presented by 

20 the picture signal syp,plied to the picture sipal output in mp(mse to a specific rotation 

command received by the command n;ceiyine means. the control means beine adapted 

to mad the coded. picture with a resolution which dpnds on the received rotation 

command. 

A picture retrieval and reproduction device as claimed in claim 19 or 20 

25 for use in combination with a record carrier as claimed in claim 11. characterized in 

that tbe picture processing unit bein& a<fapted to perform .. jn remonse to a specific 
"'ft.II. 

maenific;ltiOn command received by the command receivine "means. a picture processin& 

whiclt;mnlt in a presentation of a mqnifieci Rf.11· °:!J?Wture n;presented by _me coded 

picture. the control means bein1 adapted to read the coded. picture with a resolution 

30 whicb depends on the receivr.d mapification commarul. 
.-.J 

;!Q 22. A picture retrieval and reproduction device fo,,,,. in 

combination with· a record carrier as claimed in claim 17 comprising search means for 
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CLAIMS: 

19. A picture retrieval and reproduction device comprising a read unit for 

reading coded pi~tures from a record carrier as claimed in Claim 10, a picture 

processing unit for converting coded pictures read by the read unit into a picture signal 

and supplying the picture signal to a picture signal output to be coypled with a picture 

5 displaying device for displaying a picture re.presented by tbe picture signal. said piemre 

sigMl eeiBg Stlitaele fer a pieftlfe eplay 11ftit fer display!ftg a presenmtieft ef the 

rele'ltUlt eeeee l'ieatre, the picture processing unit bein1 adapted to perform a picture 

prpeessing of a ty:pe which deznds on a commend. whereqy said processing wftieft · 

results in a command dependent adaption of the presentation of the picture displayed on 

10 the said picture display unit represeftted ey the pie&e signal Sl!f'Plied te the !'ietllre 

sigBal e11tpet, the device comprises means for enterin& reeeiving the speeifie a.kl 

command in~ea:tiftg an aeapliea ef preseats:liea ef the pietl!re ?eprese&ted ey tfte l'ietl!fe 

sigRal sapplied te the pieture e11'JNt sigMl, means for controlling the picture processing 

unit in dependence on the received command, characterized ey eefttfel means fer 

15 ea:11siflg tfte feB:El 8l!t ef a eeeee piet'tlre wtth a resehllieft whieh depeads aft the reeeivee 

eemmane in that tbe Picture proceSsinc unit beinc adapted to perform. picture 

processings which result in a rotation of the presentation of the Picture represented by 

the picture sicna1 supplied to the picture simaJ. oytput in mponse to a specific rotation 

commarul received b.Y the command receiving means. and in that tbe device is provided 

20 with control means being adapted to cause the coded picture to be read with a resolution 

which depends on the received rotation command. 

20. A picture retrieval and reproduction device.comprising a read unit for 

reading~ed pictures from a record carrier as claimed in Claim 10, a picture 

piocou.ing unit for converting coded pictures ~-~·the read unit into a l!i~ture signal 

25 and supplying the picture signal to a picture signal ·output to be couplecl with a picture 

displaying device for diaplaying a picture represented by the picture si&na11 said pieaue 

sig11al 8ei11g stsit&Ble fer a pietl!re display tsflit fer displaying a prese~ft ef ehe 

ireleWftt eeeee piemre, tbe picture processing unit bein& adpgtM to perform a picture 

I lllllll llllll lllll lllll II llll · 
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processing of a tylle. whicb dcp;nds on a command; . whereby said processing whieh 

results in a command dCllendent adaption of the presentation of the picture displayed on 

the said picture display unit lepfeSeftteS ey the pieatre sigftal S'tlpplied te lfte pieatre 

sigftal etttp'tlt, the device comprises means for entering reeeiTt'iftg the speeiite Eli1 

5 command iftdieatiftg 8:ft aeaptieft ef presefttatieft ef the pie&tre represented ey the pieltife 

sigaal S'tlpplied te the pieture et1tpt1t sigaal, means for controlling the picture processing 

unit in dependence on the received command, characterized ey eeftetrel means fer · 

eesi:ng the fea6 e'tlt ef a eeeee piemre with a resel'tltieft whieh: ElepeREls eR the reeeiveEl 

eemRlB:ftEI in that the picture processing unit being adapted to perform, in response to a 

10 specific magnification command entered, a picture processing which result in a 

presentation of a magnified part of picture represented by the coded picture , the control 

means being adapted to read the coded picture with a resolution which depends on the 

received magnification command. 

lL.~ A picture retrieval and reproduction device for use in 

15 combination with a record carrier as claimed in claim 17 comprising search means for 

searching a selected part of information recorded on the record carrier, a read unit for 

read~g coded pictures recorded on the searched part of the record carrier a picture 

processing unit for converting coded pictures into a picture signal suitable for a picture 

display unit for displaying a representation of the relevant coded picture, characterized 

20 in that the device is provided with control means for initiating a search ·to the overview 

file in response to a predetermined command entered by a user via entry means, and in 

that the device is adapted to convert the coded pictures included in the overview file 

into a picture signal defining a picture representation in which the representations 

defined by the coded pictures are ordered in a selectable preferential sequence which 

25 differs from the order in which the coded pictures es m included in the overview tile, 

the device further comprising control means for causing the code pictures .included in 

the picture tiles to be read and supplied to the picture processing unit in accordance 

with the ~erential sequence. 

~ ·21.e.~.. A picture retrieval and repJ'Odu7'1 device . for use in . -

30 combination with a record carrier as claimed in claim. 17 comprising search means for 

searching a selected part of information recorded on the record carrier, a ~ unit for 

reading coded pictures recorded on the searched part of the record + picture 

processing unit for converting coded pictures into a picnire signal suitable for a picture 

11111111 1111111111111111111111 
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display unit for displaying a representation of the relevant coded picture, characterized 

in that the device is provided with control means for initiating a search to the overview 

file in response to a predetermined command entered by a user via entry means, and in 

that the device is adapted to convert the coded pictures included in the overview file 

5 into a sequence of picture signals which sequence corresponds with in a selectable 

preferential sequence which does not correspond with the order in which the coded 

pictures are included in the overview file, the device further comprising control means 

for causing the code pictures included in the picture files to be read and supplied to the 

picture processing unit in accordance with the preferential sequence. 

10 ll ~ A picture retrieval and reproduction device comprising a read unit 

for reading coded pictures from a record carrier as claimed in Claim 10, a picture 

processing unit for converting coded pictures read by the read unit into a picture signal 

and supplying the picture signal to a picture signal output, said picture signal being · 

suitable for a picture display unit for displaying a presentation of the relevant coded 

15 picture, the picture processing unit comprises a picture memory, means for filling the 

picture memory with information derived from the coded picture read and means for 

converting the contents of the picture memory into the picture signal, characterized in 

that the device comprises control means for controlling the read unit so as to read out 

successively a first and second coded picture from a picture file, the first one 

20 representing a picture with a lower resolution and the second one representing the same 

picture with a higher resolution, the picture processing unit being adapted to fill the 

picture memory with information from the first coded picture and means for 

subsequently overwrite the contents of the picture with picture information from the 

second coded picture. 
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MethOd of recording picture information, record carrier, and picture retrieval and 

reproduction device for reading the record carrier. 

The invention relates to a method of recording picture 

information on a record carrier, in which pictures on an image carrier· are 

scanned and converted into a picture information signal, the picture information 

signal being convened into an coded picture which is recorded on a record 

carrier. 

The invention further relates to a record carrier on which coded 

pictures representing scanned pictures have been recorded. 

The invention further relates to ·a picture retrieval and 

reproduction device comprising a read unit for reading coded pictures from a 

record carrier of the afore-mentioned type, a picture processing unit for 

convening coded pictures into a picture signal suitable for a picture display unit 

for displaying a representation of the relevant coded picture. 

Such a method, record carrier and device are known, inter alia 

from the book "Compact Disc Interactive, a designer overview", published by 

Kluwor (ISBN 9090121219). This book describes the so-called· CD-I system, 

_which enables coded pictures to be recorded on a Compact Disc. The picture 

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

displayed on a picture display unit. A-problem occurring when' the recafded 
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coded pictures are read is that reading out a coded picture may require a 

comparatively long time, which is annoying to the user. This problem occurs in 

particular with coded pictures representing a scanned picture of high resolution 

because the amou~t of information stored for each picture is then large. Another 

problem is that a number of display functions such as, for example, "picture 

magnification" or "Picture in Picture" require complex picture processing 

operations on the read-out coded picture. 

It is an object of the invention to provide 

means to mitigate the above-mentioned problems. 

According to the invention the metJ:iod as defined in the opening 

paragraph is characterized in that for each of a plurality of scanned pictures n 

independently coded pictures per scanned picture are recorded on the record 

carrier, n being greater than or equal to two, the resolutions of the 

representations defined by the n coded pictures being different. 

In accordante with the invention the record carrier is 

characterized in that for a plurality of scanned pictures n independently coded 

pictures have been recorded, which coded pictures are each fully representative 

of the scanned picture but which define picture representations having different 

resolutions. 

By recording a plurality of coded pictures defining 

representations of the same scanned picture with different resoh1tions it is 

achieved that the information required for display functions such as "Picture.· 

Magnifi~tion" and II Picture in Picture" can be read directly from the record 



of different resolutions it becomes possible to reproduce representations of the 

same scanned picture both on high-resolution picture display units and low­

resolution picture display units. 

Moreover, during the read-out and reproduction of a high-

resolution picture the waiting time can be reduced by first reading and displaying 

a coded picture defining a low-resolution representation of the picture and 

subsequently reading out a coded picture defming a higher-resolution of the same 

scanned picture and gradually replacing the displayed low-resolution 

representation wholly or partly by the corresponding higher-resolution 

representation. Since the read-out time of the coded picture defining the low­

resolution picture representation is s~bstantially. shorter than the read-out time of 

the coded picture defining the higher-resolution representation this results in low-

resolution representation being displayed rapidly, which is gradually replaced by 

a representation of the desired resolution, which is generally ex~enced by the 

user as less annoying than a long waiting time which elapses before a complete 

high-resolution representation is displayed, as in the case that the representation 

of the high-resolution ·picture is read out and reproduced at once. 

The read-out of a series of coded pictures representing scanned 

pictures of increasing resolution is simplified with a record earlier obtained by 

means of an emboa1ment of the method which is characterized in that the coded 
. -

pictures have been arranged in subfiles, the subfiles wifr• coded pictures 

representing the same picture being arranged in a picture tile, the subfiles in J.he 

picture file being ordered in such a way that during reading of the picture tile the 
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coded pictures defining picture representations of lower resolution become 

available sooner than coded pictures defining picture representations of higher 

resolution. 

An embodiment of the picture retrieval and reproduction device 

which yields a short waiting time for a complete picture is characterized in that 

the device comprises means for effecting a read-out and a conversion of 

successive coded pictures representing the same scanned picture in such a 

sequence that the conversion of coded pictures defining picture representations of 

lower resolution precedes the conversion of coded pictures defining picture 

representations of higher resolution. 

However, a problem occurring when this method of recording is 

used is that if a user wishes to have a quick survey of all or a selected part of the 

coded pictures recorded on the record carrier, it is necessary to jump to a next 

picture file after every read-out of a coded picture, which also takes an 

undesirably long time. 

A record carrier by means which this drawback can be mitigated 

is characterized in that an overview file has been recorded on the record carrier, 

which overview file for each picture file includes a coded picture representing the 
~ 

same scanned picture as represented by the coded pictures in the relevant picture 

. file. 

An embodiment of the picture retrieval and reproduction device 

enabling a survey of the recorded pictures to be obtained in a very convenient 

manner is characterized in that the picture processing unit is adapted to convert/ 

coded pictures from the overview file into a picture signal defining a picture 
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representation composed of picture representations defined by a plurality of the 

coded pictures. 

A further embodiment of the picture retrieval and reproduction 

device is characterized in that the device is adapted to convert the coded pictures 

into a picture signal defining a picture representation in which the representations 

defined by the coded pictures are ordered in a selectable preferential sequence, 

the device further comprising means for reading the picture files in the 

preferential sequence. 

The invention will now be described in more detail, by way of 

example, with reference to Figures 1 to 31, in which 

Figures la, lb and le show a picture-storage system, a picture 

retrieval and reproduction system, and a simplified picture retrieval and 

reproduction system respe.cti.vely, 

Figure 2 shows a suitable format for recording picture 

information on a record carrier, 

Figure 3 illustrates a suitable coding of picture information, 

Figure 4 illustrates a suitable residual coding to be used for in 

the coding of picture information, 

Figure S illustrates a suitable arrangement of the color 

informatipn of a picture for a series of coded pictures of increasing ~lutions, 

Figure 6 shows a format of a subfile containing a residually 

coded picture, 

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

Figure 8 shows a picture composed of picture lines, 

Figure 9 illustrates a number of different picture processing 

functions, 

Figure 10 shows an embodiment of a retrieval and reproduction 

system capable of displaying picture infomlation in accordance with preferential 

reproduction settings, 

Figure 11 shows a suitable format for recording preferential 

reproduction settings on the record carrier, 

Figure 12 shows a suitable format for storing preferential 

reproduction settings in a non-volatile memory, 

Figure 13 shows a mosaic picture composed o~ sixteen low-

resolution images, 

Figure 14 shows in greater detail an embodiment of the 

simplified picture retrieval and reproduction system, 

Figure 15 shows an embodiment in which control data groups 

can· be arranged in packets, 

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

retrieval and reproduction system shown in Fig. 14, 

Figure 17 shows in greater detail an embodiment of the picture 

storage s~stem, 

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

system, 

Figure 19 diagrammatically illustrates the CD-RO~ XA format, 
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Figure 20 shows a suitable organisation of the record carrier if 

the picture information has been recorded in accordance with a CD-I format, 

Figures 21, 23 and 24 show suitable configurations of picture 

lines of absolutely coded pictures for a number of different resolutions if the 

recorded information has been divided into blocks in accordance with a CD-I 

format, 

Figure 22 shows a picture made up of picture lines to illustrate 

the configuration shown in Fig. 21, 

Figure 25 shows an example of a picture processing unit, 

Figures 26 and 27 illustrate picture processing functions to be 

performed by the picture processing unit, 

Figure 28 shows an embodiment of a read device, 

Figures 29 and 31 diagrammatically show examples of a 

simplified picture processing unit, and 

Figure 30 illustrates the operation of the simplified picture 

processing unit shown in Figures 29 and 31. 

Figure la shows a picture storage system 12 in which the 

invention can be used. The picture storage system 12 comprises a picture 
,, 

scanning uni~ J. for scanning pictures on a picture carrier 3, for example a strip-

s~aped photog_raphic negative or slide. The picture scanniJ!g device 1 further 

comprises a picture coding unit for coding the picture informati~n obtained upon 

scanning. The coded picture information is recorded on a record carrier 184lJy 

means of a recording unit 5 under control of a control unit 4. Prior to recording 
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the control unit 4 can apply an optional picture processing, for example to 

enhance, correct or edit the picture representation defined by the coded picture 

information. For.this purpose the control unit may comprise picture processing 

means which are known ~ ~- The recording unit 5 may comprise, for 

example, an optical, a magnetic or a magneto-optical recording device. In view 

of the high storage capacity of optical and magneto-optical record carriers it is 

preferred to use an optical or a magneto-optical recording device. The control 

unit 4 may comprise a computer system, for example a so-called "personal 

computer" or a so-called work station with suitable hardware and application 

software. 

Figure 1 b shows a picture retrieval and reproduction system for 

retrieving and displaying representations of coded pictures stored on the record 

carrier 184 by means of the picture storage system 12. The picture retrieval· and 

reproduction system 13 comprises a read unit 6 for locating and reading out 

selected coded pictures under control of a control unit 7. Representations of 

coded pictures thus read can be displayed on a picture display unit. Such a 

picture display unit may comprise a display screen 8, which for example forms 

part of ,!he control unit 7, or an electronic image printer 9 for generating a hard 

copy 15 of a representation of the read-out coded picture. The picture retrieval 

and reproductipR..§YStem 13 may further comprise an additional recording device ...... 
5a,_ by mCal1t.~t. which the coded picture information .read by means of ~e read 

device 6, after an optional picture processing operation performed by the control 

unit 7 for the purpose of enhancement, correction or editing. The control unit.Jn 

the picture retrieval and reproduction system 13 may comprise a computer 
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system, for example a "Personal Computer", or a work station with suitable 

hardware and application software. Although such a system is very suitable for 

the control task to be performed and the optional picture processing it has the 

drawback that it is comparatively expensive. 

In general, it is desirable to have such an expensive computer 

system for the control unit in conjunction with the electronic image printer 9 

because of the complexity of the control and picture processing functions. 

However, if it is merely desired to display selected coded pictures on a display 

screen, the computing capacity and storage capacity of a computer system in the 

form of a personal computer or work station are high in comparison with the 

control functions to be. performed. In that case it is preferred to employ a 

simplified control unit with a limited computing and storage capacity and a 

limited data processing speed. 

Figure 1 c shows such a simplified picture retrieval and 

reproduction system 14. This simplified system 14 comprises a display unit 10 

and a picture retrieval and read unit 11 comprising the read unit 6. A control unit 

for controlling the retrieval and read operation and, if applicable, a limi~ 

picture processing can be accommodated in. one of the units l 0 and 11, but 

suitably in the unit 11. When the control unit is accommodated in the retrieval 

and read unit 11 it is possible to employ, amongst others, a standard TV set or 

monitor unit for the picture display device. 

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

consumer then merely has to purch~ the retrieval and read device to display .the 

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

system 12 shown in Fig. la and the picture retrieval and reproduction system 13 

shown in Fig. lb are particularly suitable for central -uses, for example in 

photoprocessing laboratories. 

For recording coded picture information it is preferred to record 

the information on the record carrier in a predetermined format and order. 

Figure 2 shows a suitable format and order, in which files containing coded 

picture information bear the references IPl, ••. , IPn. Hereinafter the files IPl, 

... ,IPn will be referred to as picture files. Moreover, a plurality of control files 

BB have been recorded. These files contain control data which is used for 

controlling the read-out of the coded picture information, for the purpose of 

performing optional picture processing operations on the picture infonnation read 

and for the purpose of displaying representations of the coded picture 

information. It is to be noted that part of the control data may be included in the 

picture files. Preferably, this part of the control data is the part relating 

specifically to the control of the read-out, display and picture processing of the 

coded picture information contained in the relevant picture file. The advantage of 

this is that the required control data becomes available at the instant at which it is 

needed, i.&.. at the instant at which the picture file is read. 

Apart from the picture files Ip and the associated control files BB 

it may b~ desirable in a number of cases to record files with additional 

information, for example audio information or text information. Such audio 

and/or text information may relate to, for example, coded picture information 

and can then be reproduced or displayed when the representations of the relevant 
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coded picture information are displayed. The files with additional information are 

referenced ADD and may be recorded, for example, after the coded picture 

infonnation. 

For· every picture stored the picture files contain a plurality of 

·subfiles, which each define a representation of the same scanned picture, the 

resolutions of the representations defined by these coded pictures being different. 

In Figure 2 the different subfiles for the picture file !Pl bear the references 

TV/4, TV, 4TV, 16TV, 64TV, 256TV. The subfile TV defines a representation 

of the scanned picture with a resolution corresponding substantially to a standard 

NTSC or PAL TV picture. Such a picture may comprise, for example, 512 lines 

of 768 pixels each. The subfile TV/4 represents the scanned picture with a 

resolution which in the horizontal and the vertical direction has been reduced 

linearly by a factor of 2 relative to the resolution of the picture represented by 

the subfile TV. The subfiles 4TV, 16TV, 64TV and 256 TV define picture 

representations whose horizontal and vertical resolution has been increased 
. ., 

linearly by a factor of 2, 4, 8 and 16 respectively. Preferably, the subfiles are 

arranged in such a way that the resolutions of the representations defined by the 

successive coded pictures increase (linearly) in steps of 2. During reproduction, 

when the consecutive subfiles are generally read successively, it is then simple to 

first display a representation of a picture of low resolution and, subsequently, to 

replace tf'!.is representation wholly or partly by representations of the same picture 

of each time increasing resolution. This has the advantage that the waiting time 

before a picture representation appears on the display screen is minimized. 

Indeed, on account of the limited amount of information needed for this, the 
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read-out time of a coded picture defining a low-resolution representation is short 

in comparison with the read-out time of encoded pictures defining higher-

resolution representations. 

A generally known representation of pictures is that in which the 

picture is composed of a matrix of small areas of constant luminance value 

and/or constant color value. In this representation it is customary to select the 

areas of constant color value to be larger than the areas of constant luminance 

value. 

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

.a color pixel and an area of constant luminance value will be referred to 

hereinafter as a luminance pixel. A row of color pixels of a width equal to the 

full picture width will be referred to hereinafter as a color picture line. A row of 

luminan,ce pixels of a width equal to the full picture width will be referred to 

hereinafter as a luminance picture line. A picture represented by luminance 

picture lin~ and color picture lines can be defined simply by a coded picture by 

assigning to each luminanee pixel and color pixel a digital code specifying the 

relevant luminance value and color values. 

Figure 3 by way of illustration shows the structure of a picture of 

color pixels and lum~ance pixels .. The luminance pixels bear the reference signs 

(Y2,1; ••• ; YK-l,R-t>· The color pixels bear the reference signs (C1,1; ... ; 

CK,R>· It is~ be noted that in Fig. 3, as is customary, the dimensions· of the 

color pixels in the horizontal and the vertical direction is twice as large as the 

dimensions of the luminance pixels~ This means that the resolution of the color 

information in the horizontal and the vertical direction is a factor of two lower 

, ....... :: ... , ... , 
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A suitable picture coding is that in which a digital code or digital 

codes is/are assigned to every luminance pixel and every color pixel, the code(s) 

tlefining the absolute value of the luminance component Y and the absolute 

values of the colour-difference components U and V respectively. Such a coding 

will be ·referred to hereinafter as an absolute picture coding. Preferably, 

representations of a number of low-resolution pictures are recorded as absolutely 

coded pictures. This enables the picture infonnation to be recovered in a simple 

manner. This is panicularly advanrageous for the simplified picture retrieval and 

reproduction system 14, because this enables the price of such a system, which is 

intended for the consumer market, to be kept low by the use of simple picture 

decoding systems. 

The use of a picture file with a number of absolutely coded 

pictures of different resolutions simplifies the reproduction of representations of 

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

displayed within the outline of a representation of a higher-resolution picture. 

The reproduction of such a representation of a composite picture. is referred to as 

"Picture in Picture" (or "PIP"). Moreover, recording a plurality of absolutely 

coded pictures defining representations of the same picture with different 

resolutions simplifies the reproduction of enlarged representations of details of a 

coded pictur:.e. Such a function is also referred to as the TELE-function (or 

ZOOM-function). The availability of absolutely coded pictures with different 

resolutions implies that for some of the TELE functions and PIP functions the_ 

required picture information is directly available and need not be derived by 
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means of additional picture processing operations to. be performed by complex - ·· · -·---- .. 

circuits. 

In the recording of picture information it is customary to record 

the coded pixels in rows (or lines) or sometimes in columns. Recording in lines 

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

picture information should be presented in the form of lines. 

When the absolutely coded pictures are recorded in the subfiles 

TV/16, TV/4 and TV it is preferred not to record consecutive coded picture lines 
. . 

contiguously. Such method of arranging the recorded information is frequently 

referred to as "interleaving". The advantage of such a method is that if a 

comparatively great pan of the information cannot be retrieved owing to defects 

of the disc or other causes, it reduces the likelihood that two adjacent picture 

lines in the representation of the coded picture are reproduced incorrectly. 

Representations with faults in adjacent picture lines are comparatively difficult to 

restore. This is not case with representations in which erroneously read pixels (or 

a picture line) are situated between two correctly read· picture lines. In that case 

the erroneously read pixels (or picture line) can be replaced simply by pixels (or 

a picture line) derived from one or both adjacent picture lines. It is to be noted 

that erroneously read pixels can also be restored readily by the use of ~called 

error-correction codes. The correction of errors on the basis of such error-

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

the simplified picture retrieval and reproduction system 14, m which the use of 

complex circuits should be avoided whenever possible in view of the resulting 

high cost. 
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In the case that the picture information is recorded on a disc-

shaped record earner with a spiral track the part of the track needed for 

recording a coded picture will occupy a plurality of turns of the spiral track. In 

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

that the coded picture lines defining adjacent picture lines in the representation of 

the picture to be reproduced do not adjoin each other neither in the track 

direction (also referred to as tangential direction) nor in a direction transverse to 

the track (also referred to as radial direction), which will be explained with 

reference to Figures 7 and 8. 

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

80 composed of consecutive picture lines 11, ••• , 1n has been recorded in a spiral 

track 71 in the form of a series of absolutely coded picture lines Bl.al, BLa3, 

BLaS, Bl.a7, BLa9, Bl.all, BLa13, BLa2, BLa4, .... The absolutely coded 

picture lines Bl.al, ... , BLal3 represent the picture lines 11, ... , 113 respectively. 

The absolutely coded picture lines have been recorded in such a way that the 

information of consecutive picture lines is not contiguous neither in a radial nor 

in a tangential direction. The reference numeral 72 refers to an unreadable disc 

portion, also called disc defect. The defect shown extends over more than one 

turn of the spiral track 71. Since the coded picture lines defining adjacent picture 

lines of the representation do not adjoin one another neither radially nor 

tangentially this prevents coded picture lines which defh!e adjacent picture lines 

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

disc defects. It is to be noted that for the sake of clarity the length occupied ~y, 
-~·_, 

· the coded picture lines BLa on the recording is shown to be substantially greater 
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than in reality. In practice, it occurs comparatively often that a disc defect 

occupies a plurality of consecutively recorded coded picture lines. In view of the 

requirement that adjacent picture lines should not be defined by adjacently 

recorded coded picture lines the order of the absolutely coded picture lines in the 

track depends strongly on the length of the turns of the spiral track and on the 

length required for recording an absolutely coded picture line. Arrangements 

suitable for recording absolutely coded picture lines will be described in more 

detail further on in the description. 

For high resolutions the storage of absolutely coded picture 

information has the drawback that the amount of information· to be recorded is 

very large. For such high-resolution pictures a residual coding is very suitable. 

In such a residual cod~ng differences between the signal value of. the pixels of the 
. 

high-resolution picture and the signal value of the corresponding part of the 

lower-resolution picture are determined and subsequently encoded. 

To illustrate this coding method Fig. 4 shows one luminance 

pixel Y of a low-resolution picture and four luminance pixels Y l, l'; Y 2•1 ·; 

Y 1.2' and Y2,2• of the corresponding higher-resolution picture in the case that 

the horizontal and the venical resolution is increased by a factor of 2. Instead of 

the absolute luminance value of the luminance pixels Y 1, 1 ', ••• , Y 2,2' the 
~ 

residual coding encodes differences (hereinafter referred to as residual values) 

between the luminance values of the luminance pixels Y J. t ', • ; ~, Y 2,2' and the 

luminance pixel Y. In this way the residual values of a complete picture can be 

determined both for the luminance and for the color information. As the numbet: 

of residual values equal to zero or being very small is large in comparison with 
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the nu'mber of large residual values a substantial data compression can bC ___ j 

obtained by applying an additional coding in which the residual values are non­

linearly quantized and are subsequently subjected to, for example, a Huffman 

coding. 

A residually coderi 'icture can be used as a basis for a new 

residual coding for a picture with further increased resolutions. Thus, by 

recording one absolutely coded low-resolution picture and a series of residually 

coded pictures of increasing resolutions in compressed form it is possible to 

record a plurality of coded pictures defining representations of me same picture 

with increasing resolutions. In the picture file !Pl shown in Fig. 2 the pictures in 

· the subfiles TV/4 and TV are absolutely coded and .the pictures ii:i the subfiles 

4Tv, 16TV, 64TV and 256TV are residually coded, with non-linear quantization 

and Huffman coding. Such a coded picture will be briefly referred to hereinafter 

as a residually coded picture. 

The color information is also coded residually in a way similar to 

the luminance information. However, the horizontal and the vertical resolution of 

the consecutive residually coded color information increases by a factor of four 

instead of by a factor of two as with the luminance information. This means that 

a picture file containing only residually coded luminance information and no 

color information (4TV and 64TV) alternates with a picture file co"iltaining both 

residually cqded luminance information and residually coded color information 

(16TV and 256TV), see Fig. 2. Leaving out the color information in the subfiles 

4TV and 64TV reduces the required storage capacity and the access time to the · 

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



_quality during reproduction. This is because during the reproduction of a 

representation of a coded picture for which no color information has been 

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

of higher resolution or the color information of the preceding coded picture 

defining a representation of lower resolution can be utilised. In order to reduce 

the total access time to the required picture information it is to be preferred to 

record the color .information U, V in the subfiles l 6TV and 256TV contiguously 

to the luminance information Y in the subfiles 4TV and 64TV, as is illustrated 

for the file IP* in Fig. 2. An even shoner access time to the required high-

resolution color information is obtained if the color information in the subfiles 

16TV and 256TV is divided into a portion U*, V* and a portion U', V', the 

portion U*, v• defming color infonnation having a horizontal and vertical 

resolution which is twice as low as the resolution represented by U*, V* and U', 

v· together. This is possible, for eXample, in that for a picture the coded color 

information of one of the four available pixels of the picture is first recorded in 

U*, V* and subsequently the coded color information of the other pixels of the 

picture is recorded, as is illustrated in Figure 5. In this Figure the color pixels 

belonging to U*, V* (UVl l; UVJl; UV51; ... )are represented as shaded blocks 

and the color pixels belonging to U', V' (UV21; UV41, ... , UV12; UV22; UV2) 

are represented as non-shaded blocks. The information U*, V* in 16Tv and 

256TV defines .the color information with a horizontal and vertical resolution 

which is half the resolution of the luminance information defined by the subfiles 

4TV and 64TV respectively. Thus, the luminance information in the subfile 41V 
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and 64 TV respectively together with the color information U*, V* in the 

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

horizontal and vertical resolution of the color information is equal to half the 

resolution of the luminance information. This means that the ratio between the 

resolution of the color information and the luminance information of a 

representation defined by the combination of the luminance information of a 

subfile 4TV and 64TV and the color information U*V* of a subfile 16TV and 

256TV respectively is equal to the ratio between the resolution of the color 

information and the luminance information of the representations defined by the 

subfiles TV/4, TV, 16TV and 256TV as a total, so that representations of all the 

stored coded pictures with the same resolution ratio between color and luminance 

information can be displayed. 

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

representation of the coded picture recorded by means of the subfile 4TV it is 

also possible to use the color information of the subfile TV or the complete color 

information of the subfile 16TV. 

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

by line. 

When the residual coding described above is used, using a non-

linear quantization and Huffman coding, the residual values are represented by 

means of codes of varying length. This means that the space required for 

record~ng the residually coded picture lines is variable. Therefore, the position at 

which the beginning of the residually coded picture line is recorded is not 

unambiguously defined by the beginning of recording of the first coded picture 
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line of a coded picture. This complicates the selective read-out of the coded 

picture lines, for example only those coded picture lines needed to carry out a 

TELE function. This problem can be mitigated by recording a line number LN 

(see Fig. 6) at the beginning of each coded picture line BL and line 

synchronization code ·Lo. The line synchronization code may be, for example, a 

unique bit combination which does not occur within the series of Huffman codes 

representing information of the residually coded picture elements. It is to be 

noted that the addition of the line synchronization codes· LD and line numbers 

LN has the additional advantage that it facilitates the read synchronization and 

· significantly reduces error propagation after an erroneously read residual code. 

A very fast retrieval of selected ~ed picture lines can be 

achieved in that the addresses at which the recordings of coded picture lines on 

the record carrier begin· are recorded on the record carrier in a separate control 

file, preferably at the beginning of each subfile. In Fig. 6 these addresses have 

been indicated, by way of example, as ADLN#l, ... , ADLN#l009 in the control 

file IIDB at the beginning of the subfile 4TV. The picture line information in the 

form of the series of residually coded picture lines is inserted in the section 

APDB of the subfile 4TV. (The section APDB represents the actual picture 

information within the subfile 4TV). 

Generally, when searching for the starting poirfts of the picture 

lines on the record carrier during a coarse search process a read element is 

moved relative to the record carrier to a position at a short distance before the 

staning point where the recording of the coded picture line begins. Subseque~y, 

a fine search process is carried out in which, while the record carrier is ~ned 
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recording of the selected residually coded picture line is awaited, after which 

reading of the selected coded picture line is started. The accuracy with which the 

read element can be positioned relative to the record carrier during the coarse 

search process is limited and in optical data storage systems it is generally much 

greater than the distances between the positions at which the recordings of 

successive coded picture lines on the record carrier begin. Therefore, it is 

preferred to store only the start addresses of a limited number of coded picture 

lines whose starting points of recording are spaced apart by a distance 

substantially equal to the accuracy with which the read element can be positioned 

during a coarse search process. This enables the information of selected coded 

picture lines within a stored coded picture to be located and read rapidly without 

an unnecessarily large. amount of space being needed for the storage of address 

data. In the case of a disc-shaped record carrier the average search accuracy 

during a coarse search process, in which the read element is radially moved over 

the disc, is by definition equal to half the length of one tum of the disc, which 

means that the distances between the positions specified by addresses 

substantially correspond to half the length of one tum of the disc when disc-

shaped record carriers are used. 

The stored coded pictures generally define a number of pictures 

in landscape format (i.e. for a faithful reproduction the picture should be 

displayed in an orientation in which the width of the picnire is larger than the 

height of the picture) and a number of pictures in portrait format (i.e. for a 

faithful reproduction the picture should be displayed in an orientation in which 
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the height of the picwre is larger than the width of the picture). 

By way of illustration Figure 1 shows an image carrier with some 

pictures . in landscape format (2a, 2b, 2c and 2d) and one picwrc in portrait 

format (2e). On the record carrier all the coded picwres are recorded as though 

they were representations of pictures in landscape fonnat. This is in order to 

enable a uniform picture scanning to be used without the necessity to detect 

whether the scanned picture is of the landscape or portrait type and to change 

over the scanning and/or picture processing depending upon the detection result. 

However, this means that during reproduction the representations of portrait 

format pictures will be displayed in an incorrect rotated position. This can be 

precluded by providing a possibility to assign a rotation code to the recorded 

coded pictures, which code indicates whether the representation should be rotated 

during reproduction and, if this is the case, whether the representation should be 

rotated through an angle of 90,· 180 or 270 degrees. This rotation code can be 

included iri every picwre file IPl, .•• , Ipn. It is also possible to record these 

rotation codes in the control file BB or to store these rotation codes in a non-

volatile memory arranged in the read unit or connected to this unit. 

During reproduction it is then possible to determine on the basis 

of the rotation code whether the representation to be displayed should be rotated 

and, if this is the case, a rotation through the desired angle can be performed 

prior to reproduction. A drawback of including the rotation codes in the picwre 

-
files IP is that these rotation codes have to be determined aTready during 

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

storage system should detennine for each scanned picwre whether the stored· 
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picture is to be rotated during reproduction, because the known auxiliary devices 

are not always capable of detecting whether a scanned picture is of landscape or 

portrait format and whether the picture is presented to the scanning unit with the 

correct orientation. This is undesirable in particular because it implies that an 

operator must be present during recording, which makes it difficult to realise a 

fully automated picture storage system 12. 

If the rotation codes are already available during recording of the 

coded picture information it will be advantageous to record these codes on the 

record carrier. In the case of the file organisation shown in Fig. 2 a suitable 

position for recording the rotation codes is the subfile FPS of the control file BB. 

For reasons of user convenience it is desirable to specify, apart from the required 

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

representation which is slightly shifted (to the left, right, top or bottom) should 

be displayed. This is cenainly desirable if the display area within which the . 

representation is to be displayed in a display unit is smaller than the dimensions 

of the representations, because it is possible that an important detail of the 

picture falls outside the display area. The desired shift can be specified by 

assigning a translation code to every coded picture. In Figure 9 a suitable 

translation coding for a picture 90 is defined by means of the coordinates xp and 

yp of a vertex 91 of the picture 91 to be displayed after translation. By means of 

a translatiop code and a magnification code it is possible to specify the 

magnification factor with which a certain pan of the original picture is to be 

displayed. The reference numeral 93 indicates an enlarged representation of a 

part of the picture 90, defined by a translation xp, yp and a magnification factor 
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of 2. In addition to the above data it is also possible to include other picture 

display data in the subfile FPS of the control file BB, such as for example 

parameters specifying a color or luminance adaptation to be applied before a 

representation of the coded picture is displayed. Moreover, it is advantageous to 

store the desired sequence in which the pictures must be reproduced in the 

subfile FPS within the control file BB. 

The afore-mentioned information about the display sequence, 

rotation. translation, magnification, brightness and color adaptations and other 

picture processing operations to be performed prior to reproduction of the 

representation of the coded picture will be referred to hereinafter as preferential 

reproduction settings. A collection of preferential reproduction settings defining 

the preferred sequence as well as all the desired picture processing operations for 

all the coded pictures on a record carrier will be referred to hereinafter as a set 

of preferential· reproduction settings. It may be advantageous to record more than 

one set of preferential reproduction settings in the file FPS. This enables a 

different display sequence and other picture processing operations to be selected 

by different persons, for example persons within a family. It also allows a user 

to make a choice from different sets of preferential reproduction settings. It is to 

be noted that wheri a record carrier of the write-once type is used the sets of 

preferential reproduction settings can be recorded on the record can;er only if 

they are available during recording. This requires human intervention during 

recording. During reading of the record carrier a set of preferential reproduction 

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

. in conformity with the selected set of preferential reproduction settings. Figure 
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10 is a block diagram of an embodiment of a picture retrieval and display system 

by means of which representations of coded pictures can be displayed in 

conformity with a selected set of preferential reproduction settings. In this 

diagram the reference numeral 100 refers to a read unit for reading the record 

carrier. For the purpose of applying the information being read the read unit 100 

is coupled to a control and signal processing unit 101. From the information 

received from the read device 100 the unit 101 selects the file FPS containing the 

set(s) of preferential reproduction setting(s) and stores this (these) set(s) in a 

control memory 102. By means of a data entry unit 103. for example a remote 

control device, a user can select a set from the control memory 102 and can 

subsequently activate the unit 101 to start the read cycle, in which the coded 

picture information is read in the sequence specified by the selected set of 

preferential reproduction settings under control of the unit 101. After the coded 

picture information has been read out this information is processed in accordance 

with the selected set of preferential reproduction settings and is applied to a 

display unit 104. 

It may occur that after Some time the preferential reproduction 

settings stored on the record carrier are no longer entirely in compliance with the 

user's wishes or that no or wrong preferential reproduction settings have been 

recorded on the record carrier. This is problematic in particular if the record 

carrier is of a type· which cannot be overwritten, because the recorded 

preferential reproduction settings then cannot be adapted. This problem can be 

mitigated by providing the retrieval and display system in Fig. 10 with a non-

volatile memory 105 in which together with a record carrier identification cod! a 
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changes of the preferential reproduction settings relative to the set of preferential 

reproduction settings recorded on the record carrier is stored for the record 

carrier specified by means of the record carrier identification code. In view of 

the limited storage capacity of the non-volatile memory 105 it is desirable to 

record the information necessary for the preferential reproduction settings in a 

most compact form, for which reason it is preferred to record the information 

about the changes of the preferential reproduction settings. 

Fig. 11 shows by way of example a suitable format 110 of the 

preferential reproduction settings included in the file FPS on the record carrier. 

The format 110 comprises a section DID in which the unique record carrier 

identification code is stored. Such a code may comprise a large random number 
. 

generated by means of a random-number generator and recorded on the record 

carrier. The code may compri~ a time code indicating the time in years, months, 

days, hours, minutes, seconds and fractions of seconds. Alternatively, the record 

carrier identification code may comprise a combination of a time code and a 

random number. In the format 110 the section Dld is followed by sections FPSl, 

FPS2, ... , FPSn in which a number of different sets of preferential reproduction 
... 

settings are stored. Each of the preferential reproduction setting sections FPS 1, 

... , FPSn contains a portion SEL in which a set identification number·for each of 

the different se~ of preferential reproduction settings to be selected by different 

users are specified, and a portion specifying the sequence SEQ In which the 

representations of the stored pictures are to be reproduced. This portion is 

fallowed by the coded sections FIM# l, ..• , FIM#n storing for the pictures l , ... ; 
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and picture translation need not be changed this is indicated by the length zero in 

LTELE and LPAN. By storing only the preferential processing operations for 

pictures with modified preferential processing operations the space required for 

the storage of the new preferential reproduction setting is reduced considerably. 

Apart from the reduction of the required storage space by said recording of the 

differences it is possible to obtain an additional reduction by specifying the length 

required for the storage of modified data. When the record carrier is read an 

adapted set of preferential reproduction settings is derived from the preferential 

reproduction settings recorded on the record carrier and the differences stored in 

the memory 105, and this adapted set is stored in the memory 102. 

Instead of, or in addition to, the non-volatile memory 105 a 

changeable memory 106, for example in the form of a magnetic card, EPROM, 

EEPROM or NVRAM, can be employed for the storage of preferential 

reproduction settings in the retrieval and display system shown in Fig. 10. 

This has the advantage that a user can display the picture 

information on a record carrier in accordance with the same preferential 

reproduction setting on different picture retrieval and display systems to which a 

changeable memory 106 can be connected. When one of the two or both 

memories 105 and 106 are used for the storage of preferential reproduction 

settings it is desirable that a selection is made from the different sets of 

preferential reproduction settings defined by the sets of preferential reproduction 

settings on the record carrier and by the modifications of the preferential 

reproduction settings stored in the memories 105 and 106. For this purpose the 

unit 101 should comprise selection means. These selection means may be of a 
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type which are operated by the user to make a choice from the various sets of 

preferential reproduction settings defined for one specific record carrier and 

selection number by the preferential reproduction setting infonnation stored on 

the record carrier and in the memories 105 and 106. However, alternatively these 

selection means may be of a type which, prior to reproduction on the basis of the 

contents of the memories 105 and 106 and the sets of preferential reproduction 

settings recorded on the record carrier, determine the sets of preferential 

reproduction settings available for the relevant record carriers and store them, for 

example, in the memory 102. Subsequently, one of the available sets of 

preferential reproduction settings in the memory 102 is selected in accordance 

with a predetermined selection criterion. Preferably, the selection criterion is 

such that the highest priority is assigned to the preferential reproduction setting 

information in the changeable memory 106, medium priority to the preferential 

reproduction setting infonnation in the non-volatile memory, and the lowest 

priority to the preferential reproduction settings on the record carrier. If the unit 

101 comprises a computer, automatic selection can be realised by loading the 

computer with a suitable selection program. 

Now reference is made again to the file OV in Fig. 2, which for 

all the picture files IP 1, ..• , IPn comprises a subfile TV/ 16 containing an 

absolutely coded low-resolution picture. Recording a file OV has the advantage 

that an overview of the coded picture information recorded on the record carrier 

can be obtained with a minimal access time. This is possible, for example, by 

successively by displaying the coded pictures in the subfile TV/ 16 as 

representations which wholly or partly fill the display screen, preferably in the· 
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sequence defined by the selected set of preferential reproduction settings. 

However, it is also possible to compose a representation in the form of a so-

called mosaic picture from the subfiles, in which mosaic picture a large number 

of representations of the coded low-resolution pictures contained in the subfiles 

TV/ 16 are arranged in the form of a mattix, preferably in an order dictated by 

the selected set of preferential reproduction settings. By way of illustration Fig. 

13 shows a mosaic picture 130 made up of the representations (IM#l, IM#3, ... , 

IM#26) of sixteen low-resolution subfile pictures. 

Fig. 14 shows an embodiment of the picture retrieval and display 

system of Fig. le in more detail. In the present sy~tem the picture retrieval and 

read unit 11 comprises the read unit 6, a control ~nit 140 and a picture 

processing unit 141. The read unit 6 supplies the infonnation read from the 

record carrier to the control unit 140 and to the picture processing unit 141 via a 

signal path 142. The control unit 140 then selects specific information contained 

in the control files BB and IIDB from the infonnation reacl. The picture 

processing unit 141 selects picture information from the infonnation read and 

converts this picture information into a fonn suitable for the display unit 10. The 

read unit 6 and the picture processing unit 141 are controlled by the control unit 
~ 

140 on the basis of the data enteied by a user, for example via a data entry unit 

143, and on the basis of the control data in the control files BB and ·tIDB. 

In view of the large amount of information for every recorded 

picture it is preferred to read files containing picture information with a high 

speed, i.e. with a high bit rate, in order to minimize the ·read time per picture 

r~d. However, this means that the data in the control file is also read with a 
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high bit rate. The control task is performed by the control unit 140. 

task requires only a limited data processing rate, enabling a simple slow low-cost 

microcomputer having a low data processing rate to be used for this purpose. 

However, in general such a low-cost microcomputer is not capable of processing 

the control data which is supplied at a high rate during read-out of the control 

files BB and IIDB. This is because the rate at which the control data is presented 

(which rate is substantially equal to the picture information rate) is too high to 

enable it to be processed by the slow low-cost computer. This problem can be 

mitigated in that every bit group containing control data is recorded n times (n 

being an integer greater than or equal to 2) in succession on the record carrier. A 

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

a packet. Packets of n identical bit groups are then supplied when the control 

data is read. Fig. 15 by way of example illustrates the manner in which the 

control data in the control files BB and IIDB can be supplied by the read unit 6 

in the case that n is equal to 2 and the number of bits per bit group is 8. 

In Fig. 15 the bit groups bear the reference numeral 150 and the 

packets bear the reference numeral 151. The number of bits per bit group is eight 

, and the number of bit groups per packet is two. 

By repeating identical bit groups n times it is achieved that the 

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

of n without the.use of additional auxiliary functions. By a suitable choice of the 

-value of n it is thus possible to reduce the rate at which the control data is 

applied to the slow microcomputer system of the control unit 141 to such an 

extent that it can be handled by the slow microcomputer system 144. Between the· 
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signal path 145 and the microcomputer system 144 a data extraction circuit 145 

can be arranged to supply each of the packets 151 of control data to the 

microcomputer system 144 as one bit group at a rate equal to the bit group 

repetition rate divided by n. 

Such a data extraction circuit 145 may comprise, for example, a 

register 160 (see Fig. 16a) which is loaded with a clock frequency equal to the 

bit group repetition rate divided by n. This clock signal can be obtained very 

simply by using one bit within each bit group 150 as a synchronization bit 152. 

To the synchronization bits 152 of successive bit groups 150 a logic value may 

be assigned which alternates with a frequency related to the repetition rate of the 

packets 151 of bit groups 150. The alternation frequency may be equal to half 

the repetition rate of the packets (as shown in Fig. 15) or a multiple thereof. This 

has the advantage that a clock signal can be used which is derived directly from 

the synchronization bits. 

The data extraction circuit 145 comprises a clock extraction 

circuit 161 which supplies an alternating clock signal corresponding to the 

alternating logic values of the synchronization bits to a load control input of the 

register 160. The register 160 is of a customary type which is loaded with a bit 

group of each packet 151 under control of the clock signal. The clock extraction 

circuit 161 also transfers the clock signal to the microcomputer system 1_44 via · 

the signal line 162. P~ferably, the bit groups in the contr<>l file are arrang~ in 

so-called frames, which bear the reference numeral 154 in Fig. 15. In that case it 

is desirable that the beginning of each frame 154 can be detected simply. A very 

simple detection can be achieved by inserting at the beginning of the frames 154 
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a plurality of frame synchronization groups 153 with synchronization bits 152 

which exhibit a predetermined pattern of logic values 150 which differs distinctly 

from the possible patterns of logic values of the synchroni:zation bits 152 which 

can occur in the other packets. 

Each frame 154 has a portion 155 containing redundant 

information for the purpose of detecting whether the frame has been read-in 

correctly by the microcomputer 144. An incorrect read-in may be caused, for 

example, by a program interrupt, in which the process of reading in the control 

data is interrupted in order to carry out another control program. Such a control 

program can be called, for example as a result of the input of data in the data 

entry unit 143, in order to fetch the entered data from the data entry unit 143. 

Since an incorrect read-in of data frOm the control files BB and IIDB is generally 

caused by a program interrupt this requires that the error correction performed 

on the basis of the portion 155 is carried out by the microcomputer 144 itself. 

The data extraction circuit 145 comprises a frame synchronization detector 163 

which detects the beginning of each frame on the basis of the synchronization 

bits 152 in the frame synchronization bit groups 153. After detection of the 

beginning of the frame the frame synchronization detector 163 supplies a 

synchroni:zation signal to the microcomputer 144 via a signal line 164. Under 

control of the sig_n~s received via the signal lines 164 and 165 the 

microcomputer 1:44 reads in the control data available jn the register 160 in an, 

in principle, customary manner. It is to be noted that, in principle, the functions 

of the frame synchronization detector 163 and/or the register 160 and/or the .. 

clock extraction circuit 161 can also be performed by the microcomputer 144 
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In the above described process of reading in the control data 

from the control files BB and IIDB the clock signal for the register 160 is 

derived from the synchronization bits 152. However, it is also possible to derive 

the clock signal· for loading the register 160 from a picture infonnation clock 

signal which is usually generated in the picture processing unit 141 for the 

purpose of reading in the coded picture information. This picture information 

clock signal has a fixed relationship with the bit group repetition rate in the read· 

out picture files and, consequently, with the bit group repetition rate in the 

control files BB and IIDB. This is because the control files and picture files have 

been formatted and coded in the same way. Therefore, the clock signal for 

loading the register 160 can be derived simply from the picture information clock 

signal by means of a frequency dividing circuit. 

Fig. 16b shows an example of the data extraction circuit 145, 

which employs a frequency divider 165 for deriving the clock signal for the 

register 160, which divider derives the clock signal from the picture information 

clock signal, which is applied to the frequency divider 165 by the signal 

processing unit 141 via a signal line 166. The clock signal for loading the 

register 160 must be synchronized with the beginning of the frames 154. This 

can be realized.~tmply by employing a resettable counting circuit for the 

frequency diviner 165' which counting circuit is resef Ca.cw.-.time by a reset signal 

generated upon detection of the beginning of the frames. The reset signal can b.e 

the signal supplied by the frame synchronization detector 163 via the signal· hne 

164 in response to every detection of the frame synchronization bit groups 153. 
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In the case that the information in the control tiles is arranged in 

blocks, for example in a manner which is customary with CD-ROM and CD-

ROM XA and which will be described hereinafter with reference to Fig. 19, the 

reset signal for the counter can be derived on the basis of the block 

synchronization sections (SYNC) situated at the beginning of each block (BLCK). 

However, this requires that the beginning of each frame 154 is always situated at 

a fixed position relative to the block synchronization section (SYNC). This can 

be achieved simply by selecting the beginning of each frame 154 at the beginning 

of a block. In the last described method of synchronizing the clock signal for the 

register 160 no use is made of the frame synchronization bit groups 153 situated 

at the beginning of each frame 154. However, in tt:tat case it is also desirable that 

the beginning of each frame 154 comprises a number of bit groups not containing 

any control data. Indeed, upon detection of the beginning of each frame the 

microcomputer calls a read-in program for controlling the read-in of the applied 

control data. However, at this instant the microcomputer may be busy 

performing another control task. Such a control task must be interrupted before 

the read-in program can be called. This interruption of an active control task and 

the subsequent call for the read-in program requires some time. Arranging a 

number of bit groups without any control data at the beginning of each frame 154 

ensures with a high reliability that during read-out of the fil'St packet 151 of 

usefql control data in each frame 154 the microcomputer 144 is ready to read in 

. the control data under control of the read-in program. From the above it is 

evident that the synchronization bit groups 153 at the beginning of every (fame 

may serve a dual purpose, i.e. providing synchronization and realizing' a waiting 
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. ..,e until the first useful control data is presented. u,.. . 

In the case that the bit groups 153 are used only for realizing the 

waiting time the logic values of the bits in these bit groups 153 may assume an 

arbitrarY value. 

If the bit groups 153 are also used for synchronization purposes it 

is important that the bit groups 153 exhibit a bit pattern which does not occur in 

the other bit groups of the frame 154. For this purpose numerous different 

methods are possible, such as for example the use of non-identical bit groups in a 

packet or the insertion of additional packets without useful control information 

between the packets of control data. The last-mentioned method may be, for 

example, to insert packets comprising only bits of the logic value "0" after 

every ten packets. When a group of, for example, thirty-two frame 

synchronization bit groups 153 comprising only bits of the logic value·" l" is 

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

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

Fig. 17 shows an embodiment of the picture storage system 12 in 

·greater detail. The scanning unit 1 in Fig. 17 comprises a scanning element 170 

for scanning the image carrier 3 and for converting the scanned picture 

information into customary information signals, for example ROB picture signals, 

representing the scanned picture. The picture signals at the output of the scanning 

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

The information signals supplied by the scanning element 170 are convened into 

a luminance signal Y and two color-difference signals U and V by means of a 

customary matrix circuit 171. A coding circuit 172 converts the signals -Y, U and 
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----·-·-v in a customary manner into absolutely coded signals (for the lower-resolution 

pictures) and residually coded pictures (for the higher-resolution pictures) in 

accordance with the coding schemes described hereinbefore. The scanning 

element 170, the matrix circuit 171 and the coding circuit 172 are controlled by 

means of a customary control circuit 174 on the basis of control commands 

applied to the control circuit 174 by the control unit 4 via an interface circuit 

175. The absolutely and residually coded picture information generated by the 

coding circuit 172 is applied to the control unit 4 via the interface circuit 175. 

The control unit 4 may comprise a computer system comprising a display unit 

176, a computing and storage unit 177 and a data entry unit 178, for example a 

keyboard, for data input by the user. In a customary manner the display unit 176 

and the data entry unit 178 are coupled to the computing and storage unit 177. 

TQe computing and storage unit 177 is further coupled to the picture scanning 

unit 1 and the recording unit S via an interface circuit 179 and 180 respectively. 

The recording unit 5 comprises a formatting and coding unit 181 which converts 

the information to be recorded, which information is received from the control 

unit via an interface circuit 182, into codes which are suitable for recording and 

which are arranged in a format suitable for recording. The data which has thus 

been coded and formatted is applied to a write head 183, which records a 

corresponding information pattern on the record carrier 184. ·The recording 

process is controlled by a control circuit 185 on the basis of the control 

commands received from the control unit 4 and, if app.li'cable, address 

information indicating the position of the write head 183 relative to the record 

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

--nge the residually coded picture infonnation supplied by the scanning unit 
t0 4U•-· 

1 
in a customary manner in accordance with the afore-mentioned fonnaning rules 

and to compose the picture files IP and OV. Moreover, the computing and 

storage unit 177 has been loaded with software for inserting in the control file, in 

a customary manner and in accordance with the afore-mentioned fonnaning 

rules, the preferential reproduction settings input by an operator together with 

other automatically generated control data, such as (or example a list of 

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

184. 

The computing and storage unit 177 may further have picture 

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

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

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

adaptation of the picture. 

The files composed by means of the computing and storage unit 

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

recorded. 

Very suitable combinations of a record carrier 184 and a 

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

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

8900092.8 (PHN 12.398), 8802233.8 (PHN 12.299), 8901206.3 (PHN 12.571), 

90201094. l (PHN 12.925), 90201582.5 {PHN 12.994), 90200687.3 {PHN 

13.148), 90201579.1 (PHN 13.243), and Dutch Patent Applications no. 8902358 
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(PHN 13.088) and 9000327 (PHN 13.242). The record carrier described therein 

is eminently suited for recording information in accordance with a CD format. A 

recording device for recording the files on such record carrier is shown 

diagrammatically in Fig. 18. The shown recording device comprises a formatting 

circuit 186, which composes the information to be recorded, which has been 

applied via the interface circuit 182, in accordance with a formatting scheme , 

for example as customary in the so-called CD-ROM or CD-ROM XA system. 

By way of illustration this format is shown broadly in Fig. 19. In 

accordance with this format the data is arranged in blocks BLCK of a length 

corresponding to the length of a subcode frame in the CD signal. Each block 

BLCK comprises a block synchronizing section SYNC, a header section HEAD 

containing an address in the form of an absolute time code corresponding to the 

absolute time code in the subcode portion recorded with the block, and if the 

CD-ROM XA format is used the block BLCK funher comprises a subheader 

section SUBHEAD containing inter alia a file number and a channel number. In 

addition, each block BLCK comprises a DATA section containing the 

information to be recorded. Each block BLCK may also comprise a section 

EDC&ECC containing redundant information for the purpose of error detection 

and error corrections. The recording unit 5 shown in Fig. 18 further comprises a 

CIRC coding circuit 187 for interleaving the information and for adding parity 

codes f<;>r the purpose of error detection and error correction (hereinafter also 

referred to as error correction codes). The CIRC encoding circuit 187 performs 

the above-mentioned operations upon the formatted information supplied by t~e 

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

given a form which lends itself better for recording on the record carrier. 

Moreover, the EFM modulator 188 adds subcOde information, which includes 

inter alia an absolute time code as address information in the so-called subcode Q 

channel. 

Fig. 20 shows an organization of the record carrier in the case 

that the information has been recorded in the track 20 in accordance with the CD 

format described above. Parts corresponding to the organization shown in Fig. 2 

bear the same reference numerals. 

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

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

is terminated with a customary lead-out section LO (also referred to as lead-out 

track). 

When the information is recorded in CD format it is preferred to 

include in the control file BB a section recorded in accordance with the CD-I 

standard. These sections are the "Disk Label & Directory", referenced DL, and 

the so-called application programs, referenced AF. This enables the recorded 

picture information to be displayed by means of a standard CD-I system. 
~ 

Preferably, a subfile FPS with the sets of preferential reproduction settings is 

also included in the application program section AF. In addition to the sections 

D L and 1\ T the control file BB comprises a subfile IT comprising a section 

CNTR with control data and a section FPS with the sets of preferential 

reproduction settings in the format already described with reference to Fig. l~. 

Preferably, the section IT is recorded in a predetermined area on the recof"d . 
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carrier in a section of predetermined length. This is in order to simplify retrieval 

of the required information by the microcomputer. If the section IT is not large 

enough to accommodate all the control data a part of the control data can be 

recorded in a section ITC after the file OV. In that case it is preferred to include 

a pointer in the section IT to si>ecify the starting address of ITC. 

For the case that the information has been recorded in CD format 

Fig. 21 shows for the absolutely coded subfile TV such an arrangement of the 

picture lines YOl, Y02, ... , Yl6 with a?solutely coded luminance information 

and the picture lines. COl, C03, ••• , C15 with absolutely coded color information, 

that successive lines do not adjoin each other in the track direction (also referred 

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

to as radial direction). 

Fig. 22 shows the positions of the picture lines for the associated 

picture representation. As is shown in Figs. 21 and 22, a number of odd coded 

luminance picture lines (YOl, Y03, ... , YlS) with coded luminance information 

are recorded in a section comprising the blocks BLCK #1, #2 and #3, 

subsequently a number of even coded color picture lines {COl, COS, ... , Cl3) 

with coded color information are recorded in a section comprising the blocks 
~ 

BLCK #4 and #5, then the even coded luminance picture lines (Y02, ... , Y16) 

with coded luminance information are recorded in a section comprising the 

blocks BLCK 115, ... , #8, and finally the coded even color picture lines {C03, 
. . 

C07, ... , C 15) with coded color information are recorded ih a section comprising 

the blocks BLCK #8 and #9. The coded picture lines in the blocks BLCK#l, ..... , 

BLCK#9 define a contiguous part of the picture representation shown in Fit~ 22. 
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A group of sections defining a contiguous pan of the representation~, w~i~ll~b~e=------­

referred to hereinafter as a section group. In a manner similar to that described 

above, section groups define other contiguous parts of the representation in the 

subfile TV. The coded picture lines with picture information for the subfil~s 

TV/4 and TV/16 can be arranged in a similar way, as is shown in Figs. 23 and 

24. 

This arrangement prevents two or more adjacent picture lines in 

the representation of the read coded picture from being read incorrectly as a 

result of disc defects. The restoration of representations of pictures in which 

incorrectly read picture lines adjoin each other is very difficult. to realize. This is 

in contradistinction to the restoration of an incorrectly read picture line situated 

between two properly read picture lines in the representation. In the last­

mentioned case restoration is simple by replacing incorrectly read picture lines by 

pixels derived from adjacent picture lines. 

Fig. 25 shows the picture processing unit 141 in greater detail. 

The picture processing unit ·141 comprises a first detection circuit 250 for 

detecting the synchronization codes LD and the picture line numbers LN 

indicating the beginning of each residually coded picture line. A second detection 

circuit 251 serves for detecting the beginning of each subfile in each picture file 

with a residually coded picture to indicate the beginning of the section IIDB 

containing tne addresses of a number of coded picture lines. It is to be noted that 

the detection circuits 250 and 251 are needed only for'processing the residually 

coded pictures and not for processing absolutely coded pictures. For the putpase 

of these detections inputs of the first and the second detection circuit 2se··and 251 
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are connected to the signal path I .+2. A decoding circuit 252 for decJing the -·------·-·--.. ..J 

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

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

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

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

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

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

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

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

funher comprises a second address generator 257 for addressing the memory 

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

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

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

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

comprise, for example, a Huffman decoding circuit 26 la controlled by the 

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

decodes the information received via the signal path 142 and subsequently 

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

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

picture memory 255. The result of the adding operation perforri1ed by the adder 

circuit 25.9 is applied to the multiplex circuit 254. The control circuit 253 is 

coupled to the control unit 140 via a control signal path 26<>. The control circuit 

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

Such a control and computing unit may comprise, for example, a dedicated'" 
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. response to a signal supplied by a block synchronization detector ?6 .. a upon 

detection of the beginning of each block BLCK. 

In the case that a representation of an absolutely coded picture is 

to be reproduced, upon detection of the beginning of the subfile to be selected, 

the control circuit sets the multiplex circuit 254 to a state in which the signal 

path 142 is connected to the data inputs of the picture memory 255. Moreover, 

the address generator 256 is set to a st.ate in which the memory locations are 

addressed in synchronism with the reception of the successive pixel information, 

in such a way that the information for the picture lines 11, ... , 1512 is stored in 

the respective rows rl, ... , r512 of the memory 255. The picture information 

thus loaded into the memory 255 is read out and i~ convened into a form suitable 

for the display unit 10 by means of the signal converter 258. The read-out 

sequence is determined· by the sequence in which the address generator 257 

generates the successive addresses. During normal reproduction this sequence is 

such that the memory is read in a row-by-row fashion, starting with the row rl 

and starting with column cl within a row. This is possible both in accordance 

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

of~ read-out according to the interlaced-scan principle all the odd rows of the 

picture memory 255 are read first and subsequently all the even rows of the 

picture meJllory 255 are read. In the case of read-out in accordance with the 

progress_ive-scan principle all the rows are read in seq~ence. 

A very attractive alternative for the method of storing the picture information in 

.the picture memory 255 is that in which the picture memory 255 is fir~tJllled 

with picture information from a picture file defining a lower-resolution 
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representation of a picture and subsequently the content of the m~mory is . -

overwritten with a coded picture defining a higher-resolution representatic:>n of 

the same picture. In the above example this is possible in that during read-out of 

each coded pixel from the subfile TV/4 each of a group of 2x2 memory elements 

is each time filled with the signal value defined by this coded pixel. This method 

is known as the "spatial replica" method. A better picture quality is obtained by 

filling only one of the memory elements of the 2x2 matrix with the signal value 

defined by a read-out pixel, and by deriving the other pixels of the 2x2 matrix 

from adjacent pixels by means of known interpolation techniq~es. This method is 

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

(in the present case TV) the content of the picture memory is each time 

overwritten with the picture information of this subfile in the methods described 

above. The amount of information in the subfile TV/4 is only a quaner of that in 

the subfile TV. This results in a substantial reduction of the time after which a 

first provisional picture is displayed on the display unit. After read-out of the 

picture file TV/4 this low-resolution picture is overwritten with a representation 

of the same picture having the desired resolution. As the picture files with coded 

pictures of successive resolutions succeed one another directly no time is lost in 

searching for the subfile TV after read-out of the subfile TV/4. 

In the case that a picture is to be rotated the address generator 

256 is set to a state in which the sequence of addressing the memory locations is 

adapted in accordance with the desired rotation angle. Pi.gs. 27b, 27c and 27d 

· illustrate how the picture information is stored in the memory for a rotation · 

through an angle of 270, 180 and 90 degrees respectively. For the sake Of clarity 
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these Figures only show the positions of the information of the ti two picture 

lines l l and 12 of the picture. 

In the case that a representation of a small picture is to be 

displayed within the outline of a full-scan representation of another picture or, if 

desired, the same picture (PIP function), this can be achieved simply by filling 

the desired location of the picture memory 255 with the low-resolution picture of 

the subfile TV/4 without magnification. When the picture memory 255 is filled 

the address generator 256 is then set to a state in which the information for 

memory locations is addressed in which the small picture is to be stored. To 

illustrate this these memory locations are represented. as a frame 264 in Fig. 26. 

During the picture processing described above the presence of the low-resolution 

picture in the subfile TV /4 again has the advantage that the picture information 

required to perform this function is directly available in the picture file IP, so 

that additional processing is not necessary. 

When an enlarged representation of a part of the absolutely coded 

picture is to be displayed the information of a part of the picture, for example the 

part corresponding to a frame 265, is selected. The information of each pixel of 

the selected pan is loaded into every memory location of a group of 2x2 memory 

locations, so that a magnified full-scan representation of low resolution is 

displayed on the display unit. Instead of repeating each pixel 2*2 times in the 

memory the memory may be filled in accordance with the spatial-interpolation 

principle mentioned in the foregoing. 

In order to magnify the residually coded pictures the above step 

is performed first. Subsequently, the part represented by the frame 266 is· 



48 

REPLACEMErrrSHE'E-fl 

0 6 MAR 1997 

seiected in the subfile 4TV. The pan in the frame 266 corresponds to the pan 

within the frame 265 in the representation 262. The control circuit 253 sets the 

multiplex circuit 254 to a state in which the output of the residual decoding 

circuit 252 is connected to the data inputs of the memory 255. The address 

generator 256 is set to a state in which it addresses the picture memory 255 in 

synchronism with the received coded pixels in the sequence in which the 

residually coded picture information from the subfile 4TV becomes available. 

The picture information in the addressed memory locations is applied to the 

decoding circuit 252 and by means of the adder circuit 259 it is added to the 

residual value, after which the information thus adapted is loaded into the 

addressed memory location. The pan of the pictu~ information recorded on the 

record carrier corresponding to the frame 266 is preferably read on the basis of 

the information in the control file IIDB. The information in the section IIDB is 

read in by the control circuit 253 in response to. a signal from the detector 250. 

Subsequently, the address of that coded picture line is selected from this 

information which is situated shonly before the first coded picture line 

corresponding to the picture line in the frame 266. After this, the control circuit 

supplies a command to the control unit 140 via the coritrol signal path 260, 

which control unit in response to this command initiates a search process in 

which the part with the selected coded picture line is located. When this part is 

found the read-out of the picture information is started and the adaptation of the 

content of the memory 255 is started as soon as the part·of the first coded picture 

line which corresponds to the part of the picture within the frame 266 is reached. 

The detection of this coded picture line is effected on the basis of the liner--
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inserted at the beginning of each coded picture line. The control circuit reads in 

these line numbers LN in response to a signal from the detector circuit 251. The 

storage of the address infonnation at the beginning of the subfile 4TV enables a 

rapid access to the desired infonnation to be obtained. The detection of the read-

out of the desired residually coded picture lines is simplified by the presence of 

the line synchronization codes and line numbers in the subfile 4TV. 

Fig. 28 shows an embodiment of the read unit 6 by means of 

which it is possible to read out the coded picture infonnation recorded on the 

record carrier by means of the recording unit shown in .Fig. 18. The shown read 

unit 6 comprises a customary read head 280 which reads the information patterns 

on the record carrier 184 by scanning the track 20 and converts the I'CSulting 

infonnation into corresponding signals. The read unit further comprise$ a 

customary positioning unit 284 for moving the read head 280 in a direction 

transverse to the tra~ks to a ponion of the track 20 specified by a seleded 

address. The movement of the read head 283 is controlled by a control unit 285. 

The signals converted by the read head 280 are decoded by an EFM d~oding 

circuit 281 and are subsequently applied t9 a CIRC decoding circuit 282. The 

CIRC decoding circuit 282 is of a customary type, which restores the original 

structure of the infonnation which has been interleaved prior-- to recording and 

which detects and, if possible, corrects incorrectly read codes. Upon detection of 

incorrigible errors the CIRC decoding unit supplies a n·ew error flag signal. The 

information which has been restored and corrected by the CIRC decoding c\rcuit 

282 is applied to a deformatting circuit 283 which removes the additioma 
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information added by the formatling cm:t 186 prior ID recording. J.. FEM - _---=-1 J 
demodulating circuit 281, the CIRC decoding circuit 282, and the defonnatting 

circuit 283 are controlled in a customary manner by the control unit 285. The 

infonnation supplied by the deformatting circuit 283 is applied via an interface 

circuit 286. The defonnatting circuit may comprise an error correction circuit by 

means of which errors which cannot be corrected by the CIRC decoding circuit 

can be detected and corrected. This is effected by means of redundant 

information EDC & ECC added by the formatting circuit 166. The ~r 

correction circuit, which is comparatively complex and therefore comparatively 

expensive, is not necessary. This is because the effects of erroneously read codes 

in the absolutely coded picture infonnation can be masked simply by replacing 

the incorrectly read coded pixels and/or a complete coded picture line by picture 

infort1'ation derived from one or more adjacent coded pixels or adjacent coded 

picture lines. Such a correction can be effected simply by means of the signal 

processing unit 141 shown in Fig. 25, by programming the control circuit 253 so 

as to be responsive to the error flag signal supplied by the CIRC decoding circuit 

282 to control the address generator 256 in such a way that the information of an 

adjacent pixel is read and, at the same time, the multiplex circuit 254 is set to a 

state in which the data outputs of the picture memory 255 are connected to the 

data inputs. Subsequently, the address generator is reset to its pre~ious state and 

instead of the incorrectly read coded pixel the information read from the picture 

memory 255 is stored at the addressed memory location. 

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

memory 255 is not adapted upon detection of an incorrectly read residual val'tle 
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but remains unchanged. This can be achieved, for example, by causinH-H1:e----··--······ ··· 

control circuit to generate a signal which inhibits writing into the memory 255 

when the erroneous residual value is applied. 

The capacity of the picture memory 255 is large, so that the cost 

price of such a memory is ·comparatively high. The memory capacity may be 

reduced by arranging between the multiplexer 254 and the picture memory 255 a 

sample rate converter 290 of a customary type, which reducers the number of 

pixels per line from 786 to S 12. 

Fig. 31 shows an example of the sample rate convener 290. The 

present example comprises a series arrangement of an upsampling and 

interpolation circuit 310 and a low-pass filter 311, and a downsampling and 

decimating circuit 312. 

The use of the sample rate converter 290 enables a memory of 

512 by 512 memory locations to be employed. Since for practical ~ns the 

number of rows and the number of columns of memory locations in a memory 

are preferably powers of two, this yields a memory of particularly satisfactory 

dimensions. Moreover, as a result of the reduction of the number of memory 

locations to 512 per row the required memory read-out frequency is reduced, so 

that less stringent requirements have to be imposed on the read-out speed of the 

memories used. 

The usually employed picture tubes have a maximum resolution 

corresponding _to approximately 5 MHz, which correspOnds to approximately 500 

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

has no visible effects on the reproduced picture. 
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The use of the sample rate convener is also advantageous when 

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

screen, which will be explained hereinafter with reference to Figs. 30a, 30b, 30c 

and 30d. 

In Fig. 30a the reference numeral 300 refers to the dimensions of 

a picture in accordance with the PAL TV standard. Such a picture in accordance 

with the PAL TV standard comprises S1S useful picture lines. During 

reproduction of the information in the picture memory of 512x512 memory 

elements 512 of these 575 useful picture lines are utilized. This means that a 

representation 301 of the coded picture in the picture memory fits completely 

within aspect ratio of the frame 300 as defined by the PAL TV standard, only a 

small pan of the available display screen area being left unused. 

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

dimensions of a picture in accordance with the NTSC TV standard. Such a 

picture in conformity with the NTSC TV standard comprises 431 useful lines. 

This means that only a limited part of a representation 303 of the coded picture 

present in the picture memory 255 falls outside the outline of a picture in 

accordance with the NTSC standard. 

Figs. 30a and 30b concern landscape-format reproductions of 

representations of coded pictures. However, if portrait-format representations of 

coded ..pictures are required the problem arises that the height of the picture 

corresponds to 768 pixels, the number of useful picture lines being 575 in 

accordance with the PAL TV standard and 485 in accordance with the NTs.e TV 

standard. When a picture memory of S 12 rows of memory locations is employed 
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without the use of the sample rate converter 290 this would mean that1-a_c_od-r-ed-:--·-···-·····~-----··"-··-·· .... 

picture line does not fit in one memory column. However, by the use of the 

sample rate converter 290 it is achieved that the coded picture lines of 768 coded 

pixels are converted into coded picture lines of 512 coded pixels, so that a coded 

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

during reproduction the height of the representation of the picture stored in the 

memory 255 substantially corresponds to the height of the picture frames defined 

in the PAL and NTSC TV standards. 

In order to ensure that the ratio between the length and width of 

the representation of the coded picture stored in the picture memory 255 

corresponds to the original ratio it is required to fill only 256 of the 512 columns 

of the picture memory with picture infonnation. This is possible, for example, by 

storing only the even or only the odd coded picture lines in the memory 255. 

However, other methods utilizing interpolation techniques may also be used. 

The method of reducing the number of columns in the picnire 

memory employing interpolation techniques yield a picture representation of 

satisfactory quality. This is in contradistinction to the method in which only a 

part of the coded picture lines is stored in the columns of the picture memory. 

A drawback of interpolation techniques is that they are 

comparatively intricate and time-consuming, so that they are less suited for use in 

the simplified picture retrieval and display system. A method which yields 

pictures of satisfactory quality in a simple manner will be described hereinafter 

for the case that the picture memory comprises 512x.512 memory locations. Ti\is 

method uses the subfile TV/4 with 384x256 coded pixels, instead of the subfile 
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TV with 768x512 coded pixels, for loading the picture memory. L~---·-·-·····-·············· 

The use of a sample rate convener 20, by means of which the 

number of pixels per read coded picture line can be reduced and increased, 

enables the number of pixels per read coded picture line of the subfile TV/4 to 

be increased from 384 to 512. The 256 available adapted picture lines of 512 

coded pixels each are loaded into the memory 255. Thus, 256 columns of 512 

memory locations each are filled with picture information. Reading out this 

information yields an undistorted portrait-format representation, whose height 

substantially cortesponds to the height of the display screen of a PAL or NTSC 

TV system, and whose quality is substantially better than that of a portrait-format 

representation obtained on the basis of a coded picture of 768xS 12 coded pixels 

whose width is adapted by using only half (256) the available number of S 12 

coded picture lines. 

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

representation 304 of the stored coded picture (of 256x512 coded pixels) thus 

obtained within the frame 300 defined by the PAL TV standard. The entire 

representation falls within the frame defined by the PAL standard. Fig. 30d by 

way of illustration shows a portrait-format representation of the coded picture 

thus stored. The representation falls largely within the frame 302 defined by the 

NTSC TV standard. 

As will be apparent from the foregoing the use of a sample rate 

convener 290 enables the use of a picture memory having equal numbers of rows 

and columns and corresponding substantially to the number of useful picture l~~s 

in· accordance with the NTSC or PAL standard. This means that both in the case 
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of portrait-format and landscape-format" representations of coded pictures the 

height of the representation substantially corresponds to the number of useful 

picture lines • so that the display screen will be filled correctly for 

representations of both types. 
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I If Ill~ 1111~ 11~1111!11/ If II 
1. . A method of recording picture information on a record carrier, in 

which pictures on an image carrier are scanned and converted into a picture 

information signal, the picture information signal being convened into an coded 

picture which is recorded on a ~rd carrier, characterized in that for each of a 

plurality of scanned pictures n independently coded pictures per scanned picture 

are recorded on the record carrier, n being greater than or equal to two, the 

resolutions of the representations defined by then coded pictures being different. 

2. A method as claimed in Claim 1, characterized in that during 

recording the coded pictures are arranged in subfiles, the subfiles with coded 

pictures representing the same picture being arranged in a picture tile, the 

subfiles in the picture file being ordered in such a way that during reading of the 

picture file the coded pictures defining picture representati~ns of lower resolution 

become available sooner than coded pictures defining picture representations of 

higher resolution. 

3. A method as claimed in Claim 2, characterized in that an 

ov~rview· file is recorded which for each picture tile in_clud~ a coded picture 

representing the same scanned picture as the coded picnires in the relevant 

picture file. 

4. A method as claimed in Claim 3, characterized in that the coded 

~HEET HAS BEEN 
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pictures in the overview file define the representations with a lower resolution 

than the coded pictures in the picture files. 

5. A record carrier on which coded pictures representing scanned 

pictures have been recorded, characterized in that for a plurality of scanned 

pictures n ind~pendently coded pictures have been recorded, which arc each fully 

representative of the scanned picture but ·which define picture representations of 

different resolutions. 

6. A record carrier as claimed in Claim S, characterized in that the 

coded pictures have been arranged in subfiles, the subfiles with coded pictures 

representing the same picture being arranged in a picture file, the subfiles in the 

picture file being ordered in such a way that during reading of the picture file the 

coded pictures defining picture representations of lower resolution become 

available sooner than coded pictures defining picture representations of higher 

resolution. 

7. A record carrier as claimed in Claim S or 6, characterized in that 

an overview file has b~n recorded on the record Carrier, which overview file for 

each picture file includes a coded picture representing the same scanned picture 

as represented by the coded pictures in the relevant picture file. 

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

coded pictures in ~~verview file define the representations with a lower 

resolution than ~coded pictures in the picture files. 

9. A picture retrieval and reproduction device comprising a read 

unit for reading coded pictures from a record carrier as claimed in Claim 5, a · 

picture processing unit for converting coded pictures into a picture signal suitable 

. ~M,t'lll'lll~,.........,....,..., 

"w~\S'·"S\\£8-Hfl.S ~-EE.1~ \ 
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for a picture display unit for displaying a representation of the relevant-cOded 

picture, characterized in that the device comprises means for effecting a read-out 

and a conversion of successive coded pictures representing the same scanned 

picture in such a sequence that the conversion of coded pictures defining picture 

representations of lower resolution precedes the conversion of coded pictures 

defining picture representations of higher resolution. 

10. A picture retrieval and reproduction device comprising a read 

unit for reading coded pictures from a record carrier as claimed in Claim 7, a 

picture processing unit for converting coded pictures into a picture signal· suitable 

for a picture display unit for displaying a representation of the relevant coded 

picture, characterized in that the picture processing unit is adapted to convert 

coded pictures from the overview file into a picture signal defining a picture 

representation composed of picture representations defined by a plurality of the 

coded pictures. 

11. A picture retrieval and reproduction device as claimed in Claim 

10, characterized in that the device is adapted to convert the coded pictures into a 

picture signal defining a picture representation in which the representations 

defined by the coded pictures are ordered in a selectable preferential sequence, 

the device further comprising means for reading the picture files in the 

preferential ~uence. 
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AMENDED CLAIMS I 

[received by the International Bureau on 10 March 199a , 
original claims 1-11 replaced by amended claims 1-22(6 pages)] 

1. A method of recordinq·picture information on a 
record carrier, in which method at least one picture on 
an image carrier is scanned and converted into a picture 
information siqnal, the pi~ture information siqnal 
obtained by scanninq an individual picture beinq 
converted into at least·two absolutely coded pictures, 
each absolutely coded picture representing the picture 
as a luminance distribution defined by a two dimensional 
array of luminance pixels with predetermined luminance 
values, the number of luminance pixels in the different 
representation of the same pictures beinq different, so 
as to obtain a group of representations of the same 
picture with different resolutions, each absolutely 
coded pictures comprises a coded luminance pixel for 
each luminance pixel representinq the luminance value of 
the ·corresponding luminance pixel, characterized in that 
the absolutely coded pictures corresponding with the 
same picture are recorded as a picture file such that a 
part including a coded picture representing a lower 
resolution picture is followed by a part of the file 
including a coded picture representing a hiqher 
resolution picture is re.corded. 

2. A method as claim~d in claim 1, characterized in 
that for at least one picture at least one residually 
coded pict'Ure is derived from the picture information 
signal which residual picture comprises residual codes, 
when combined with a coded picture representing the 
picture with a ·-t-:trst resolution represent the respective 
pictur~ with hiaher resolution than said first 
resolution, the residually coded picture being included 
in·the picture file in a part that follows the part of 
the file which includes the coded picture representing 
the same picture with the next lower resolution. 

3. A method as claimed in claim 2 
• characterr~s ~~ EIT HAs BEEN I 

REPLtl,CED 
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that the number of luminance pixels in the 

representations with subsequent resolutions 

with a factor two in both directions of the 

dimensional array. 

~ .. 

increases 
two 

4. A method as claimed in claim 3, characterized in 

that the coded picture represents color pictures with a 

color distribution defined by two-dimensional array of 

color pixels having a predetermined color, the number of 

color pixels being half the number of luminance pixels 

on both directions of the two di~ensional arrays, the 

group of coded pictures representing the same picture 

comprises at least one first code~ picture representing 

both luminance and color pixel and at least one second 

coded picture representing only luminance pixels, the 

number of pixels in both directions of the picture 
. . 

represented by the said second picture.being half the 

number of luminance pixels of the picture defined by the 

said first coded picture. 

s. A method a claimed in an~ one of the preceding 

claims 1 to 4, characterized that each picture file 

comprises a coded picture representing a picture with a 

first resolution which substantially corresponds with a 

resolution of a standard NTSC or PAL television-set, the 

picture file further comprises at least one coded 

picture representing a picture with a lesser resolution 

than the said first ~esolution. 

6. A method as claimed in claim 5, characterized in 

that said first resolution correspond with an array of 

768 x 512 luminance pixeis. 

7. A method as claimed in any one of the preceding 

claims, characterized in that a resolution code 

indicating the resolution of the respective coded 

picture is included in the recorded coded pictures. 

a. A method as claimed in any one of the preceding· 

THIS SHEET HAS BEEN 
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claims characterized in that an overview file is 
recorded which for each of a plurality of groups of 
coded pictures recorded includes a coded picture 
representing the same scanned picture as the coded 
·pictures in the relevant group of pictures. 

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

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

.resolution picture is followed by a part of the file 
including a coded picture representing a higher 
resolution picture is recorded. 

ll. -A record carrier as claimed in claim lO, 
characteriz.,d in that fo·r at least one _pic:ture f i_le 
includes at least one residually coded picture, which 
residual picture comprises residual codes, when combined 
with a coded picture representing the picture wit a 
first resolution, represent the respective picture wft1i 
higher resolution than said first resolution, the 

.,· ~ 

residually coded picture being included in[t.he._picture -·-----~ 
THiS SHEET HAS BEEN 

REPLACED '---· _.. · .. -~""' 



the next lower resolution. 

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

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

dimensional array of color pixels havinq a predetermined 

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

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

14. A record carrier a claimed in any one of 
the preceding claims 10 to 13, characterized that each 
picture file comprises a coded picture representing a 
picture with·a first resolution which substantially 
corresponds with a resolution of a standard NTSC or PAL 
television-set, the picture file further comprises at 
least one c~a.ed picture representing a picture with a 

le~ser r~~R~ution than the said first_~esoiution._ 

15. A record carrier as claimed in claim 14, 
characterized in that said first resolution correspon~ 
with an array of 768 x 512 luminance pixels. 

16. A record carrier as claimed in any 
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the preceding claims 10 to 15, characterized in tha ..a....-. .... -~ ........ ......__.__,,,./ 
resolution code indicating the resolution of the 
respective coded picture is included in the recorded 

coded pictures. 

17. A record carrier as claimed in any one of 
the preceding claims 10 to 16, characterized in that an 
overview file is recorded which for each of a plurality 
of groups of coded pictures recorded includes a coded 
picture representing the same scanned picture as the 
coded pictures in the relevant group of pictures. 

18. A record carrier as claimed in any one of 

the preceding claims 10 to 17, characterized in that the 
picture files.are divided in data blocks which are 

recorded in accordance with a CD-ROM or A CD-ROM XA 
format. 

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

2 o. A plcture retrieval and reproductj on device 
for use in combination with a record carrier as claimed 
in claim i7 comprising search means for searching a 
selected part of inf onnation recorded on the record 
carrier, a read unit for reading coded pictures recorded 
on the searched part of the record carrier a picture 
~~~rPssinq unit for converting coded pictures into a 
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~ ! 
displaying a representation of the relevant coed · .. ,.,..,..,~--... · 
picture, characterized in that the device is provided 
~ith control means for initiating a search to the 

0 verview file in response to a predetermined command 
en~ered by a user via entry means. 

21. A picture retrieval and reproduction device 
as claimed in claim 20, characterized in that the 
picture processing unit is adapted to convert coded 
pictures from the overview file into a picture signal 
defining a picture representation composed of picture 
representations defined by a plurality of the coded 
pictures. 

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

Method of Recording Picture Information, Record Carrier, and Picture Retrieval and 
Reproduction Device for Reading the Record Carrier 

A method is disclosed for recording picture information, in which pictures (2) on an image carrier 
(3) are scanned and converted into a picture information signal, the picture information signal 
being converted into a coded picture, which is recorded on a record carrier (184). For a plurality 
of scanned pictures the information signal is converted into n independently coded pictures 
(TV/16, TV/4, TV) for each picture scanned, n being greater than or equal to two. The resolutions 
of the picture representations defined by these n coded pictures are different. For each of said 
plurality of scanned pictures (2) the associated coded pictures (TV/16, TV/4 TV) are recorded 
on the record carrier (184). Moreover, a picture retrieval and reproduction device (11) for reading 
the record carrier (184) thus obtained is disclosed. 
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CLAIMS 
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REPLACEMENT SHEET 

1. A method of recording picture inf q~r:ma~.io..n.. on a 
record carrier, in which method at least one picture 

on an image carrier is scanned and converted into 

a picture information signal, the picture information 

signal obtained by scanning an individual picture 

being converted into at least two absolutely coded 
pictures, each absolutely code~ picture-represent­
ing the picture as a luminance distribution defined 
by a two dimensional array of luminance pixels with 
predetermined luminance values, the number of lu­

minance pixels in the different representations of 
the same pictures being different, so as to obtain a 
group of representations of the same picture with 
different resolutions, each absolutely coded picture 
comprises a coded luminance pixel for each lumi­
nance pixel representing the luminance value of the 

corresponding luminance pixel, characterized in 
that the absolutely coded pictures corresponding 
with the same picture are recorded as a picture file 
such that a part including a coded picture represent­
ing a lower resolution picture is followed by a part 
of the file including a coded picture representing a 

higher resolution picture. 

2. A method aS claimed in claim 1, characterized in 
that for at least one picture at least one residually 
coded picture is derived from the picture information . 

signal which residual picture comprises residual 
codes, when combined with a coded picture repre­
senting the picture with a fjrst resolution,· represent 
the respective picture with higher resolution than 
said first resolution= the residually coded picture.be- -
ing included in the p~cture file in a part that follows 
the part of the file which includes the .coded picture 

representing the same picture with the next lower 
resolution. ----------------

111111~ Ull~ 11~1111/I 111111 
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3. A method as claimed in claim 2, characterized in 
that the number of luminance pixels in the represen­
tations with subsequent resolutions increase~ with 
a factor two in both directions pf the two dimensional 
array. 

4. A method as claimed in claim 3, characterized in 
that the coded picture represents color pictures with 
a color distribution defined by two-dimensional ar­
ray of color pixels having a predetennined color, the 
number of color pixels being haH the number of lu­
minance pixels on both directions of the two dimen­
sional arrays, the group of coded pictur-es repre­
senting the same picture comprises at least one first­
coded picture representing both luminance and 
color pixels and at least one second coded picture 
representing only luminance pixels, the number of 
pixels in both directions of the picture represented 
by the said second picture being half the number of 

luminance pixels of the picture defined by the said 
first coded picture. 

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

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

7. A method as claimed in any one of the preceding 
claims, characterized in that a resolution code indi­
cating the resolution of the respective coded picture 
is included in the recorded coded pictures. 

8. A method as claimed in any one of the preceding 
claims characterized in that an overview file is re­
corded which for each of a plurality of groups of cod­
ed pictures recorded includes a coded picture rep­
resenting the same scanneq picture as the coded 
pictures in the relevant group of pictures. 

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

1 O. Record carrier for use in a picture retrieval and re­
production device as defined in claim 1 9, 20 or 23 
on which record carrier picture information is re­
corded which represent the same picture with dif­
ferent resolutions, characterized in that for each pic­
ture a separate picture file is recorded, which pic­
ture file includes at least two absolutely coded pic­
tures, each coded picture representing the picture 
as a luminance distribution defined by a two dimen­
sional array of luminance pixels with predetermined 
luminance values, the number of luminance pixels 
in the different representations of the same pictures 
being different, so as to obtain a group of represen-

--------
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tations of the same picture with different resoru:·----·•"''" -·--·-- . 

tions, each absolutely coded picture comprises a 
coded luminance pixel for each luminance pixel rep­
resenting the luminance value of the corresponding 
luminance pixel1 in each picture file a part including 
a coded picture repre~enting a lower resolution pic-
ture is followed by a part of the file including a coded 
picture representing a higher resolution picture. 

11. A record carrier as claimed in _claim 10, character­
ized in that at least one picture file includes at least 
one residually coded picture, which residual picture 

comprises residual codes, when combined with a 
coded picture representing the picture with a first 
resolution, represent the respective picture with 
higher resolution than said first resolution, the re­
sidually coded picture being included in the picture 
file in a part that follows the part of the file which 
includes the coded picture ·representing the picture 
with the next lower resolution. 

12. A record carrier as claimed in claim 11, character­
ized in that the numb-er o1 luminance pixels in the 
representations with subsequent resolutions ·in­
creases with a factor two in both directions of the 

. two dimensional array. 

13. A record carrier as claim~d in claim 12, character­
ized in that the coded picture represents color pic­
tures with a color distribution defined by two-dimen­
sional array of color pixels having a predetermined 
color, the number of color pixels being half the 
number of luminance pixels on both directions of the 

111111~ 1111~ 11~1111!1111111 . 
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two dimensional arrays, the picture file com~~---·-···-···-·--·--- ... 

at least one first coded picture representing both h.~-

minance and color pixel and at least one second 

coded picture representing only luminance pixels, 

the number of pixels in both directions of the picture 

represented by the said second picture being half 

the number of luminance pixels of the picture de-

fined by the said first coded picture·. 

14. A record carrier as claimed in any o~e .of the pre­

ceding claims , 0 to , 3, characterized that each pic­

ture file compris.es a coded picture represef'.lting a 

picture with a first resolution which substantially cor­

responds with a resolution of a standard N_i;~c or 

PAL television-set, the picture file further comprises 

at least one coded picture representing a picture 

with a lesser resolution than the said first resolution. 

1 S. · A record carrier as claimed in claim 14, character­

ized in that said first resolution corresponds with an 

array of 768 x 512 luminance pixels. 

16. A record carrier as claimed in any one of the pre­

ceding claims 10 to 15, characterized in that a res­

olution code indicating the resolution of the respec­

tive coded picture is include~ in the recorded coded 
pictures. · 

17. A record carrier as claimed in any one of the pre­

ceding claims 10 to 16, characterized in that an 

overview file is recorded which for each of a plurality 

of groups of coded pictures recorded includes a 

--=------­
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coded picture representing the sarna scann pie- · 
ture as the coded pictures in the relevant group or--·-~-.-····:·· .. --·. 

pictures. 

18. A reccii'd carrier as claimed in any one of the pre­

ceding claims 1 Oto 17, characterized in that the pic­
ture files are divided in data blocks which are re­
corded in accordance with CD-ROM or a CD-ROM 

XA format. 

19. A picture retrieval and reproduction device compris­
ing a read unit for reading coded pictures from a 
record carrier as claimed in Claim 10, a picture 
proeessing unit for converting coded pictures read 
by the read unit into a picture signal and supplying 
the picture signal to a picture signal output to be 
coupled with a picture displaying device for display­
ing a picture represented by the picture signal, the 
picture processing unit being adapted to perform a 
picture processing of a type which depends on a 
command, whereby said processing ·results in a 
command dependent adaption of the presentation 
of the picture displayed on the said picture display 
unit, the device comprises means for entering the 
said command: means for controlling the picture 
processing unit in dependence on the received 
command, characterized in that the picture 
processing unit is adapted to perform picture 
processings which result in a rotation of the pres­

entation of the picture represented by the picture 
signal supplied to the picture signal output in re-

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
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sponse to a specific orientation command ..-..~=e;;1-·-·--··-----··"-· 
by the command receiving means, and in that the 
device is provided with control means being adapt-
ed to cause the coded picture to be read with a res-
olution which depends on the received orientation 
command. 

20. A picture retrieval and reproduction device compris­
ing a read unit for reading coded pictures from a 
record carrier as claimed in Claim io. a picture 
processing unit for converting coded pictures read 
by the read unit into a picture signal and supplying 
the picture signal to a picture signal output to be 
coupled with a picture displaying device for display­
ing a picture represented by the picture signal, the 
picture processing unit being adapted to perform a 
picture processing of a type which depends on a 
command, whereby said processing results in a 
command dependent .adaption of the presentation 
of the picture displayed on picture display unit, the 
device comprises means for entering said c_~­
mand, means for controlling the picture processing 
unit in dependence ~n the received command, char­
acterized in that the picture processing unit being 
adapted to perform, in response to a .magnification 
command entered, a picture processing which re­
sults in a presentation of a magnified part of picture i 
represented by the coded picture, the control .' 
means being adapted to read the coded picture with 
a resolution which depends on the received magni­
fication command. 

---------
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21. A picture retrieval and reproduction device compris­
ing a read unit for reading coded pictures from a 
record carrier as claimed in claim 17, comprising 
search means for searching a selected part of infor­
mation recorded_ on the record carrier, a read unit 
for reading coded - pictures record~d on the 
searched part of the record carrier, a picture 
processing unit for converting coded pictures into a 
picture signal suitable for a picture display unit for 
displaying a representation of the relevant coded 
picture, characterized in that the device is provided 
with control means for initiating a search to the over­
view file in response to a predetermined command 
entered by a user via entry means, and in that the 
device is adapted to convert the coded pictures in­
cluded in the overview file into a picture signal de-

- fining a picture representation in which the repre­
sentations defined by the coded pictures _are or­
dered in a selectable preferential sequence which 
differs from the order in which the coded pictures 
are included in the overview file, the device further 
comprising control means for causing the c~ed 
pictures included in the picture files to be read and 
supplied to the picture processing unit in accord- . 
ance with the preferential sequence. 

22. A picture retrieval and reproduction device compris-
-ing a read unit for reading coded pictures from a 
record carrier as claimed in claim 17 comprising 
search means for searching a selected part of infor­
mation recorded on the record carrier, a read unit 
for reading coded pictures recorded on the 
searched part of the record carrier, a picture 

. I If llllj /111~ 11~1111!1 II If II 
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processing unit for converting coded pictur ====""""""'""""''~' 
picture signal suitable for a picture display unit for 
displaying a representation of the relevant-~ed 
picture= characterized in that the device is provided 
with control means for initiating a search to the over-
view file in response to a predetermined command 
entered by a user via entry means, and in that the 
device is adapted to convert the coded pictures in-
cluded in the overview file into a sequence of picture 
signals which sequence corresponds with a se-
lectable preferential sequence which does not cor-
respond with 1he order in which the coded pictures 
are included in the overview file, the device further 
comprising control means for causing the coded 
pictures included in the picture files to be read and 
supplied to the picture processing unit in accord-· 
ance with the preferential sequence .. 

23. A picture retrieval and reproduction device compris­
ing a read unit for reading coded pictures from a 
record carrier as claimed in Claim 10, a picture 
processing unit for converting coded pictures read 
by the read unit into a picture signal and supplying 
the picture signal to a picture signal output, said pic­
ture signal being suitable for a picture display unit 
for displaying a presentation of the relevant coded 
picture, the picture processing unit comprises a pic­
ture memory, means for filling the picture memory 
with information derived from the coded picture 
read and means for converting the contents of the 
picture memory into the picture signal, character­
ized in that the device comprises control means for 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ ''" * C L M S 
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sively a first and second coded picture from a pic· 
ture file, the first one representing a picture with a 
lower resolution and the second one representing 
the same picture with a higher resolution, the pie· 
ture processing unit being adapted to fill the picture 
memory with information from the first coded-picture 
and means for subsequently overwriting the con-
tents of the picture with picture information from the 
second coded picture. 

~ 
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Abstract 

Method of Recording Picture Information, Record Carrier, and Picture Retrieval and 
Reproduction Device for Reading the Record Carrier · 

A method is disclosed for recording picture infonnation, in whi.ch pictures (2) on an image carrier 
(3) are scanned and converted into a picture information signal, the picture information signal 
being converted into a coded picture, which is recorded on a record carrier (184). For a plurality 
of scanned pictures the information signal is converted into n independently coded pictures 
(TV/16, TV/4, TV) for each picture scanned, n being greater than or equal to two. The resolutions 
of the picture representations defined by these n coded pictures are different. For each of said 
plurality of scanned pictures (2) the associated coded pictures (rV/16, TV/4 TV) are recorded 
on the record carrier {184). Moreover, a picture retrieval an,d reproduction device (11) for reading 
the record carrier (184) thus obtained is disclosed. 

Figure 2 
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