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DESCRIPTION 

DISC PLAYBACK STATUS DISPLAY 

s The present invention relates to reproducing apparatus for playing back 

10 

IS 

20 

data from a disc-shaped storage medium, particularly but not essentially a·udio 

data, and to such apparatus having _means for displaying to a user data 

relating to the playback operation.-_ . . .. · . ~.- :· . . ..... ·: . . .... - . -~ ·•· ... ~ .. ·· .: ... _· . i:~. :~-·~ .. 
-- -__ -- -- - ... · .·.- ------ .-:---_-->_--·,_:~"- __ ·---__ -.·-~-- - _: .:-·'--::-._ - __ ---_ .~-:-=>--:-·:: __ " ::·:or,7_·.._-

Players and rectirdets fQr storage discs·, whether optical or magnetic (or - ':{ - - - - ___ -~ 
. - -- - . - : -_ : - - - . - :_ -- . - - -~ --

a combination of _both)- ate well :known. ~t t_he-me~~amcal le~eJ, -~hese fi.eyices --~ - -: 
- - - _-_; - _- -- - _-- .: _, ____ -_ - _- -, .-: -_ - - - ._;_. --. --_____ ,_ ------ ·:.:: _ _.,-;~,-- - - .·-_:;::,, ' 

typically comprise a replay stage comprised of :a spindle motor-arranged ~to 0;,$----- __ .. :-~:~ .. 

- rotate a received -disc at a controlled "rafe together"" wltfi -·a· travers~r stag~ ;:.:,:i"-' _- -

moving a read head across the" tracks of the disc as it rotates. The- discs, -

particularly but not exclusively- tho~e form~tted according to CD Audio, CD- -- ;: -
-· 

ROM, or DVD standards, carry _a table of contents (TOC) which is read by the 

player on start-up- and-typically- stored in local ~emory. The TOC i~entifies 10 
-~ 

the player where particular file$ ar~- store.d on the disc ~nd enables the read -~ 
- i-. . . . 

head to be moved to a_ccess specific files or file segments. _.,: . .. 
....... 

One example of such ·a disc player is: given in· Euro·pean patent 

application EP-A-o 768 6ao·in whicli, whilst ttte disc is being rotated, _the target - _, 

.... or <!~sired address for_ the -disc .is ·compared with the actual read address to __ _ 

produce an error signal for compensating·for linear velocity deviatic;>ns. -

Another example, -in the form of a combined magnetic and optical disc 

. .,._ 

·- -

~ -..,,. .... 

-- - 2s - reader, is described in· Us- patent 5,477,516: · Wittl this apparatus, a data_ 
~ 

stream is recorded on the disc in the form of discrete segments distributed 

across the disc. To enable fast seek and rewind functionality, the system 

described uses the TOC to ~uild a linked list of the locations for the sequential 

parts of a file, with the system simply stepping through this list during high 

30 _speed operation. 

A typical feature of _such disc players is a user display showing an 

identifier for the currently read file; together with ancillary data. In the case of 
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an audio disc player, this identifier may comprise a track number and the 

ancillary data may comprise elapsed time for the track. This data is derived 

from subcodes in the file being read and by reference to the TOC. A problem 

with such displays, however, arises during so-called trick-modes (fast 

s forward/rewind) when the subcodes cannot generally be read fast enough and 

so the display cannot provide an accurate indication to the user of where the 

read head currently lies; The problem can also occur at slower speeds if the 

system is only configured to process the subcodes at one or just a limited 

range of preset speeds. 

10 

It is accordingly an object of the present invention to provide a disc 

reproducing apparatus having a user display the contents of which are kept up to 

date even at non-standard speeds. 

In accordance with the present invention there is provided a disc 

15 reproduction apparatus comprising a disc replay stage operable to receive. a 

disc and read data stored thereon, a· controller coupled with the replay stage 

and a first storage means holding a table of contents for a received disc, and a 

display coupled to the controller, with the controller being configured to 

generate and periodically update for display an indication of data currently 

20 being read from a received disc based on indicator subcodes read from the 

disc and the table of contents; characterised in that the apparatus further 

comprises a time signal source coupled to the controller and the controller is 

arranged to generate and update an emulation model of a disc being read 

based at least partially on the table of contents and the time signal with the 

25 displayed indication of data being based instead on said emulation model 

when the indicator subcodes are unavailable. By providing the emulation 

model and periodically updating it (for example once per second- of real disc 

play time) the display may be kept up to date even when the replay stage is in 

a fast seek mode during which subcodes cannot be read from the disc. 

30 The replay stage suitably comprises a spindle motor arranged to rotate 

a received disc, a read head, and a scanning mechanism arranged to move 

the read head relative to the rotating disc under direction of the controller: the 
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disc may be optical or magnetic:: and suc.h a read head of the apparatus will be 

configured accordingly.· The apparatus may further comprise user-operable 

input means coupled with said c;cmtroller in·. response to the operation of. which 

the relative motion between the head and disc may be varied. In such an 

s arrangement, for one or more predetermined .user-directed patterns of relative 

motion between head and disc said indicator subcodes may be read from the 

disc and, for all other user-directed patterns, the displayed indication may 

instead be based on said emulation mocieL · 

The or a predetermined user-directed pattern of relative motion may be 

10 such as to give a fixed replay rate for the recorded data, and user-directed 

patterns of motion other than said predetermined p~ttem or pattems may 

include those which would give a slower or faster replay rate than said fixed 

replay rate and/or a reverse direction of replay. 

Where the data stored on t~e disc is encoded audio data, the apparatus 

15 may further comprise data processing means arranged to receive, decode, · · 

and output the same .. In such.an arrangement, the· apparatus may be arranged 

to mute the output of the decoded audio at replay rates other than said fixed · 

replay rate. The encoding may be in accordance with MPEG audio protocols or · 

other data storage schemes; as will be readily· understo.od. 

20 As will be described with reference to preferred embodiments 

hereinafter, the emulation model may be provided by the controller maintaining 

a pointer within the table of contents to the item last read as indicated by the 

. read indicator subcodes, and moving said pointer on the basis of time signal 

inputs, the user-directed pattern, and stored information for each item in the 

25 table of contents. In such an arrangement, where the stored information for 

each item in the table of contents includes a running ti111e, the emulation model 

may specify elapsed running time for a current item .as derived from a user­

directed replay rate and direction and the last read indicator subcode. 

As a further feature, the replay stage scanning mechanism may be 

30 controlled to periodically· relocate the position of the r~ad head relative to the 

disc on the basis of the emulation. model, such that overall seek times during 

trick modes may be kept down. 
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·. :• :~·· 

Further featu"s of the present invention are recited in the attached 

claims, the disclosure of which is incorporated herein by reference, and to which 

the readers attention is now directed. 

s Preferred embodiments will now be described by way of example only, 

and with reference to· the accompanying drawings in which: 

Figure 1· is a· block schematic representation of software and hardware 

modules in an optical disc record/replay apparatus embodying the invention; and 

Figure 2 is a more detailed schematic showing hardware components 

10 within the apparatus of Figure 1. 

The following description considers in particular compact disc digital audio 

(CODA) handling in AN devices operating according to HQ-VCD protocols with . 

four digital audio channels and MPEG-2 (ISO/IEC 13818) video, although the 

15 skilled practitioner will recognise the applicability of the present invention to other 

·. AN coding schemes and protocols not in conformance with HQ-VCD and/or . 

MPEG standards. 

For an · HQ-VCD player, a full range of play and seek directions and 

speeds for CODA may not be supported. For normal play, the audio is decoded 

20 and played and CODA subcodes (including time on the disc) are generated or · 

read from the disc, but for all other speeds {such as forwards x2, xB and 

backwards x1, x2, xB) it may not be possible to generate either the audio or the 

subcodes. However, in order that it appear to the user that the disc is being 

played at all speeds (even though the audio will be· muted at other than normal 

25 playback) the present invention provides an emulator module which acts as a 

"virtual disc" as a source for the disc information when it is not available from the 

actual disc. 

Figure 1 schematically illustrates the provision and operation of the 

virtual disc VDISC in relation to functional components of an optical disc audio 

30 system. During conventional play the audio is decoded and played from the 

real disc RDISC under the direction of a Presentation Control PC software 

utility and the subcodes indicating time on the disc, track number and so forth 
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are generated. . Coupled with the Presentation Co11trol PC, via . a ·selection 

function SELECT, is a CODA navigation function NAV: which is in tum coupled 

to a CODA application APP. In operation, the navigation function NAV 

handles movement around ·the real disc RDISC under direction of the 

s application APP which is effectively the user~in~rface component. The 

components APP, NAV, SELECT1 PC and EMU (to. be described) may be 

considered as layers Jn a software $tack in one embodiment, with commands 

· C being issued from software components at higher levels of the stack to those 

at lower levels, and those at the lower levl::llS commurdcating with those above 

10 by means of propagation of events E. For example1 the subcodes that contain 

··track . and time information, as decoded from. the CODA data stream, are 

passed to the navigator function NAV by means . of events from the 

Presentation Control PC and then propi(gattlcJ to the . application APP as 

further events. 
. ·. ""· . 

15 Depending on the system hardware, for some speeds and directions 

(other ,than ,x1 forw~ir,d,. i.e. llormal play) it is not possible to decode real 

subcodes from the disc1 either due to physical considerations affecting the . 
. . 

.·. read operation from the disc, or be~use these speeds and/or direction are not ·. 
!,j· 

. supported by the presentation control PC. ·on determination that .such a 

20 ·condition applies, the selection function SELECT at the Jower end of NAV 

instead switches in an emulator module EMU at these times. The emulator 

EMU ."playsn the virtual disc VDISC using a timer TIM and the table. of contents 

· TOC from the real disc, Whilst the audio is not repl~yed, the track and. time 

listing display DISP is kept up to date, with a typical update for each second of 

25 real disc play time .. Operationally, whilst the emulator EMU is active, a pointer 

P is generated to the item currently read from ·the TOC. By reference to the 

timer input TIM, the duration of the individual play items as recorded in the 

TOC, and the intended reading or scanning rate (as ~etermined from the user 

input received by APP) the virtuEil disc VDISC and the appropriate subcodes 

30 for apparent play of the actual disc (the codes that vvould . have been supplied 

as events from RDISC to PC) are generated in real tiJT'!e. 
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It is importantth~t, if the user switches back, ~~i normal speed having 

played, for example, forwards at speed x2, the disc should start from the 

correct place with minimal lag. In order to achieve this, the emulator module 

EMU periodically generates seek commands for the read head· in relation to 

s the real· disc ~DISC such that, when normal playback is·· resumed, there is 

minimal delay in locating the chosen audio. These seek commands may, for 

example, be generated at the rate of one for each minute of apparent real disc 

playing time. 

The physical/hardware components of a disc reproduction apparatus 

10 suitable to embody the present invention will now be briefly described with 

reference to the block schematic diagram of Figure 2. In many instances, the 

construction and/or controlled functions of the components is conventional and 

will be familiar to the skilled reader. Consequently, only those hardware 

features having a particular bearing on the operation of the present invention 

ts are described in detail. 

The replay stage of the apparatus, indicated generally by dashed line 

10, comprises conventional mechanical means for receiving a disc 12, 

together with a spindle motor 14 for rotation of the received disc 12. A 

read/write head 16 is moved back and forth across the disc 12 by tracking 

20 motor 18: as will be recognised, the particular form of the head 16 and its 

orientation relative to the disc 12 will depend on whether it is read-only or (as 

for this example) read/write capable, as well as the type of disc (optical or 

magnetic). The replay stage 10 concludes with a servo controller stage 20 

which controls both the rotational speed of the spindle motor 14 and the linear 

25 speed of the tracking motor 18, under the direction of a central controller 

(CPU) 22 of the apparatus, such as to read data from (or write data to) a 

particular location on the disc 12 as identified by CPU 22, or to predictively 

move the head 16 on the basis of the emulator values as mentioned 

previously. 

30 Data read from the disc 12 by read/write head 16 is initially buffered at 

24 before being output to a decoder 26 and from there to an output 28 for 

digital audio or data. For analogue audio output, the signal from decoder 26 is 
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passed through D/A converter 30 before passing to ai;1 analogue output 32. In 

a similar arrangement, digital da~ or audio for recording is received on input 

34 and passed via e:ncoder stage 36 and write l:n-'ffer 38 en route to the 

read/write head 16. For analogue audio, a separate analogue input 40 is 

s provided with the signals being p~ss~d through AlJJ' converter 42 before 

reaching the encoder 36. 

The CPU 22 is coupled with one or more random access and read-only 

memory devices including bootstrap ROM 44 containing the basic start up 

functions and opera~ng system for the CPU 22, working RAM 46, and a local 

10 cache 48 to hold the table of contents TOC read frpm the disc 12. The 

working RAM 46 holds, amongst ~her values,. the generated subcode values 

EMUS which, as illustrated by dashed line 50, enable the CPU 22 to maint~in 

the pointer P to the apparent read location in the TOC during operation of the 

emulator. 

1s · Also coupled to the CPU ·22 is an interface 52 for the various user input· 

· means provided, .including deviCf) contra.ls 54 .(volume;.controls, push buttons 

for programmed play· operation -and so forth) built into the unit, and remote 

controls 56 coupled .by infra-red· link to IR receiver 58 coupled with the 

· interface 52. Finally, th{:!re is a display 60 the particular configuration of which 

20 may vary from a simple LED or LCD display for track number and elapsed time 

(as shown) to a larger and more complex device, .perhaps a separate monitor 

or CRT screen. Whatever the particular configuration, however, the display 60 

is couple:d to the CPU 22 and displays information relating to the playback or 

search operation across the .disc 12, with the subcodes for generation of this 

2s information being created from the virtual disc (VDISq; Fig.1) when they are 

not available from the real disc. 

A technique has been described for allowing .the emulation of multiple 

disc replay speeds in apparatuses which.do.not support such speeds, with low 

latency for switching between emulated and real speeds. From reading the 

30 present disclosure, other variations (including conformance or otherwise with 

other optical or magnetic disc recording standards) will be apparent to persons 

skilled in the art. Such variations may involve other features which are already 



WOOl/13373 PCT/EP00/07406 
8 

.. ),~:;l ::·:·:\ r,···:· ..... :. y:_ 

known in the field of 'apparatuses for replaying of audio and/or video signals 

and component parts thereof and which may be used instead of or in addition 

to features already described. herein. 
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CLAIMS 111111111111111111111111111111 
. * C L M S * 

1. Disc reproduction apparatus comprising a disc replay stage 

operable to receive a disc and read data stored thereon, a controller coupled 

s with the replay stage and a first storage means holding a table of contents for 

a received disc, and a display coupled to the controller, with the controller 

being configured to generate and periodically update for display an indication 

of data currently being read from a received disc based on indicator subcodes 

read from the disc and the table of contents; 

10 characterised in that the apparatus further comprises a time signal 

source coupled to the controller and the controller is arranged to generate and 

update an emulation model of a disc being read based at least partially on the 

table of contents and the time signal with the displayed indication of data being 

based instead on said emulation model when the indicator subcodes are 

is , . unavailable. 

2. Apparatus as claimed in Claim 1, wherein the replay stage 

. comprises a spindle motor arranged to rotate a received disc, a read head, 

· and a scanning mechanism arranged to move the read head relative to the 

· 20 rotating disc under direction of the controller, the apparatus further comprising 

user-operable input means coupled with said controller in response to the 

operation of which the relative motion between the head and disc may be 

varied. 

2s 3. Apparatus as claimed in Claim 2, wherein for one or more 

30 

predetermined user-directed patterns of relative motion between head and 

disc said indicator subcodes are read from the disc and, for all other user­

directed patterns, the displayed indication is based on said emulation model. 

4. Apparatus as claimed in Claim 3, wherein the or a predetermined 

user-directed pattern of relative motion is such as to give a fixed replay rate for 

the recorded data. 
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5. Apparatui~,~~ claimed in Claim 4, .whereitl :Gser-directed patterns 

of motion other than said predetermined patte.m or patterns include those 

which would ·give a slower or faster replay rate. than S$id fixed replay rate. 

6. Apparatus as claimed in Claim. 4 or Claim 5, wherein user-

dire~ed patterns of motion other than said predetermined pattern or patterns 

i_nclude those which would give a reverse direction of replay . 

. -. 7. .. . ApparatUs as clain:!~d in any·of Claims 4·~5. or 6, wherein the 
. . ' .. , -. '· 

data.stored on the disc is encoded aucJi.o data ·and the .. apparatus is a~nged 
to· m~te···111~ output of the decoded·. audio al .replay·· ~tes,.other ·i~~~ ~id. fixed 

replay rate. 
. '• .. ; .· _;_ ; . ' . . ·. ~ .· 

......... ·._----.---.··-
. · .· ·. ····· ' .•· ···.~: . .. ·, . .. · .. 

. . .. - ' . . . . 

. ·a.· Apparatus as claimed in .any. of Claims· a·to ·1; wherein said 

is emulation model is provided by the ~nt~ller maintain~ng a pointer within the 

··20 

25 

30 

. ·. '•. ~ . 
table . ·of ·contents to the item · 1ast read as· indicated by the ·read ·indicator 

subcodes, and moving said pointer on the basis of ti1"11e signal inputs, the user­

directed pattern, and stored information _for each Item In the table of contents. 

9. Apparatus as claimed in Clc:1irn 8, wherein ·the stor~ information 

for . each item in the table of contents includes a running time, and. the 

e~ulation model.specifies elap~d running.time·f~r a current item as derived 

frorn a user-directed replay rate and direCtion and the last. read indi~tor 

subcode. 

10. Apparatus _as claimed in Claim 2, wherein the replay stage 

scanning mechanism is controlled to periodically relocate. the position of the 

read head relative to the disc on the basis of the emulation model. 

·, .).· 
'< 


