
EP 0 420 474 B1 Description This invention relates to data processing and,
more specifically, relates to the application of data process- ing to
editing of digitized audio information. 5      The recording of sound
tracks has, in the past, been accomplished by analog devices such as tape
recor- ders. Editing of the sound recordings or sound tracks was
conventionally accomplished mechanically by splic- ing tapes or by the
recording or bouncing of sound tracks or portions thereof from one track or
tape recorder to another, thereby making the editing changes during this
process. With the advent of analog-t-digital and digital-to-analog
converters, digital signal processors, and the like 10  being applied to
the audio recording arts, efforts have been made to provide for capture and
editing of the audio Information while In digital form by means of various
digital processing systems. One such system cur- rently available is the
Audio Visual Connection product available from International Business
Machines Cor- poration, Armonk, New York, which takes the form of an audio
peripheral adapter card for performing D/A and AID of the audio data and
installable in a conventional personal computer such as a PS/2 Model 50,
and ap- 15  propriate capture and editing software, both also available
from International Business Machines Corporation (PS/2 and Audio Visual
Connection are trademarks of International Business Machines Corporation).
The ac- companying documentation to such a system describes in greater
detail the components and operation thereof. Numerous digital systems have
been provided for facilitating a user friendly interface and system for ef-
fecting editing of digitized audio data under control of a personal
computer. Among these are the systems and 20  interfaces disclosed in the
following references. "Basic Editing Functions for a PC Audio Editor, IBM
Technical Disclosure Bulletin. Vol. 30, No. 12, May 1988; "Screen Format
for a Basic Audio Editor, IBM Technical Disclo- sure Bulletin, Vol. 31, No.
9, February 1 989; "Display of Audio Signal Processor Setup (Hook Up) for a
PCAudio Editor", IBM Technical Disclosure Bulletin, Vol. 30, No. 10, March
1988; "Creation/Modification of the Audio Signal Processor Setup for a PC
Audio Editor", IBM Technical Disclosure Bulletin, Vol. 30, No. 10, March
1988; 25    "Audio Object Structure for P-Based Digital Audio", IBM
Technical Disclosure Bulletin, Vol. 30, No. 10, March 1988; "Single Display
Panel Structure for a PC Audio Editor, IBM Technical Disclosure Bulletin,
Vol. 30, No. 10, March 1988; and "Audio Editor System", IBM Technical
Disclosure Bulletin, Vol. 30, No. 12, May 1988. This application is related
to co-pending European patent applications numbered 90306213.1 entitled
"Data Processing System and 90306214.9 entitled "Audio Editing System. 30
The digitized audio data In such systems is conventionally stored in DOS/OS
files having two major com- ponents: an audio data file and an index table
Into the file. Each index in the table represents the offset of the
corresponding audio data in the file and points to an audio segment which
is simply an addressable unit of audio. Each Index table represents one
track of audio and refers to a single audio file. In the playback of a
sound, the audio index is typically traversed sequentially and the
corresponding data from the audio file is 35  read and sent to the
aforementioned audio adapter card for processing and playback including
conversion to analog form. Provision for such indexes provides many
convenient capabilities, as, for example, in the simple repeating of an
index in the table resulting in playback of the same physical audio
segments multiple times. EP 0 322 100 A2 discloses a system suitable for
processing digitised audio signals as described above. When the user edits
digitized audio information in the course of using such capture/editing
systems, it is 40  conventional for changes to be made to the index table
and not the actual audio data file itself. Only at the end of an editing
session are changes made to the audio data file. Throughout the editing
process the user may have deleted index entries (ie., deleted sound),
Inserted new Index entries (i.e., inserted new sound), or copies of
existing index entries (i.e., repeated a sound). After the editing process
has been completed by the user, the audio data file must be updated to
reflect the changes which have occurred in the edited index. Ac- 45
cordingly, if an index in the table has been deleted, although it will thus
no longer exist In the table, the corre- sponding digitized audio data will
still remain in the file. As digitized audio files of any practical length
typically occupy rather large quantities of computer memory, and as this
memory space, due to cost factors, is often at a premium, it Is essential
to recover such space in a process referred to as a "resequence" or
"garbage col- lection". 50      A resequence is essentially accomplished by
traversing the edited audio index sequentially and copying each valid
index's audio data to a new file. The original index table entry is thence
modified to reflect the new offset in the targetfile. Atthe end of the
resequence, the old file is deleted, and the newfile receives the original
file's name. In this way, if an audio segment in the original file does not
have an index pointing to it, it will not 



be copied to the new file. 55      Repeated indexes which refer to the same
physical audio segment In the original file will also be repeated and refer
to the same physical audio segment in the new file. The first time an index
is encountered during a resequence, its corresponding audio segment is
copied to the new file. Each subsequent index which refers to this same
sound will not cause another data copy, but its index will simply be reset
to the new file offset 2    EP 0 420 474 B1 location of the previously
copied sound segment. The original audio index table in the prior art is
not actually updated to reflect the new offset position. Rath- er, a new
audiotable is created and updated to reflectthe newfile offset
position.Atthe end of the resequencing procedure, the original audio index
table Is deallocated and the new table becomes the current table and acts 5
as the Index table into the new, resequenced file. The original audio index
table and the new audio index table are related on a one-to-one basis of
course. In this way, for any original index which has been copied over, its
new file offset may be determined by simply consulting the new Index table
at the same position. In essence, then, a "look up" table of old file
offsets/new file offsets is thereby created as audio data is copied over.
For each index in the original audio index table, It may be determined if
the index's audio data has been 10  already copied overto the new file. To
do this, the current index is compared with each indexwhich has already
been copied over. If a match occurs with a previously copied index, this
Indexes new file offsetwill be retrieved from the same position in the new
audio index or look up table". This Index is then placed Into the new audio
index table at the position of the current index. In this manner, multiple
indexes can point to the same physical audio segment or sound. 15     The
problem however with this approach in the prior art Is that each index must
be compared with every index which has already been copied over. As more
indexes are copied over, the number of indexes to compare also grows. This
can be extremely time consuming if there are a large number of indexes.
Because the base operation of resequencing is a complete copy of the audio
datafile, the minimum time required fora resequence is at least the same
amount of time required fora DOS copy. As Indicated in the following Table
1, typical usage 20  examples employing the aforementioned conventional
system for garbage collection are shown: Speed Timings Table 1 IBM PS/2
Model 50 25 # of indexes   file length   DOS copy   Resequence 30
1)       4840            4.6Meg           1:27        22:25 2)       4440
4.22Meg         1:20        20:25 It will be noted from the foregoing that
the resequencing time required is substantially larger than that re- 35
quired for a DOS copy. However, it should be readily apparent that the
times for resequencing should desirably approach the time for a DOS copy
for the same file in order to be an acceptable solution and to provide for
a practical audio editing system. It would thus be highly desirous to
provide a data processing application system for facilitating the editing
of digitized data which substantially reduced the time required for
resequencing in the editing process. 40      Viewed from one aspect the
invention provides a method for generating an edited audio data file from
an original audio data file in a digitised audio data editing system in
accordance with a table of edited indices to segments of original audio
data contained In the original audio data file, the method being
characterised by processing the table of edited indices index by index and
copying a segment of original audio data indexed by an index currently
being processed into the edited audio data file, generating during said
processing an audio 45  index range table indicating a plurality of ranges
of contiguous indices to the segments of original audio data copied into
the edited audio data file, wherein a segment of original audio data is
only copied Into the edited audio data file If the Index currently being
processed does not fall within one of said plurality of ranges. Viewed from
a second aspect the invention provides also a system as defined in claim 1.
A digitized audio data editing method and system is provided for
efficiently resequencing the audio data 50  having indexes thereto. During
resequencing, an audio Index range table of such indexes is constructed.
The 



table provides indications of consecutive Index ranges of previously
processed indexes. By traversing the table during resequencing to determine
if a current index is a duplicate of any previously processed Index corre-
sponding to a previously copied audio segment, the necessity to compare
each index with every index previ- ously copied over is thereby avoided,
which otherwise becomes increasingly inefficient as more indexes are 55
copied over and thus the number of indexes to compare expands. Time
required to process a resequence is accordingly significantly reduced. In a
preferred embodiment, a system and method is provided for use In a
digitized audio data editing system for resequencing digitized audio data
comprising the steps of generating during said resequencing an audio 3
EP 0 420 474 B1 index range table of said indexes indicating consecutive
ranges in said table of previously processed said in- dexes; and searching
said table to determine if a current said index is a duplicate of any said
previously proc- essed said indexes. The invention provides a method as
claimed in Claim 1, further including the steps of generating a look- 5
up table comprising original and new indices to said original audio data,
detecting when said current index Is included within one of said ranges in
said audio index range table; searching, in response to said detection,
said original indices starting at a position defined by said audio index
range table for a table position at which a match with said current index
is found; and determining from said look-up a new index to the segment of
original audio data corresponding to said current index. 10     The novel
features believed to be characteristic of the invention are set forth in
the appended claims. The invention itself, however, as well as other
features and advantages thereof, will be best understood by refer- ence to
the following description of the preferred embodiment, when read in
conjunction with the accompanying figures, wherein: Fig. 1A Is a block
diagram of a data processing system configured as an audio capture and
editing system 15     for digital audio data; Fig. I B is a more detailed
block diagram of a portion of the data processing system of Fig. 1; Fig. 2
is a flow diagram Indicating a portion of the audio editor executive
routine executed by the system of Fig. 1; Fig. 3 Is a more detailed flow
diagram of the resequence processing module of the audio editor executive
20     routine flow diagram depicted in Fig. 2. Before discussing the
detailed operation of an example embodiment of the invention, an example of
a rep- resentative problem solution in accordance with the teachings of the
invention will be provided. The benefits and solution provided by the
invention are based upon an observation that a typical edited audio index
table (and accordingly the resulting sound) in practice normally consists
of several long runs of consecutive audio 25  Indices. When searching for a
particular index, if it is known that the table consists of such long runs
of con- secutive indices, this Information may be employed to speed up the
associated index searches. As each index in the original index table has
its audio data copied over to the new file, a table is built in- dicating
all consecutive ranges which exist in this audio index table. The purpose
of the range table is to de- termine if the current index is a duplicate of
a previously copied audio segment. The following is an illustrative so
range table which may be used to illustrate the operation of the invention:
Range Table 2 35 Min Index   Max Index   Min Table of Range    of Range
Position 40                     1)        10           1000            15
2)      1002           2400           800 3)      3000           4600
2300 45 The ranges in the above table Indicate which indices have been
processed so far. For example, range 1 indicates that Indexes 10-1,000
Inclusive exist somewhere in the audio index table and have been copied
over 



to the newfile. Entries in the "Min Table Position" indicate the position
where the first index of this correspond- ing range was encountered in the
original audio index. In otherwords, all indexes in this range
occursomewhere 50  atorafterthis position in the original audio indextable.
Each search ofthe range table starts where the previous search ended. This
prevents unnecessarysearching of otherranges when processing long runs of
consecutive indices. The following possibilities exist when searching
and/or building such a range table: 1. The current index is included in one
of the ranges in the table. 55         This indicates the index is in the
table and it's corresponding audio data has already been copied to the new
file. To obtain the new offset position of the previously copied audio data
segment the original audio index may be searched starting at the position
defined by the "MIn Table Position" for the current range. Once the match
is found, the lookup table (1:1) may be consulted at the matched table
position and 4    EP 0 420 474 B1 the indexs new file offset thereby
retrieved. 2. The current index is one less than a range's Min value. In
this case the current indexs data has not yet been copied to a new file.
Table 3 which follows should next be considered having a current index
equal to 1001 (assuming the Range Table search commenced 5      at the
range position 2): Range Table 3 10                          Min Index
Max Index   Min Table of Range    of Range    Position 1)        10
1000            15 2)  -> 1002 <-        2400           800 3)      3000
4600          2300 20 Range 2's Min may be expanded because a new index has
been found which expands an existing range. The current index thus becomes
this new range's new Min value thereby yielding in the results shown in the
Range Table 4 which hereinafter follows. 25         In collapsing the range
table, if this new Min value is one away from the previous range's Max
value, these two ranges form a single range and can be combined In the
Range Table. The following table may thus be considered with the index 1001
expanding Range 2: Range Table 4 Min Index Max Index Min Table of Range
of Range    Position 1)        10          1000            15 2)  -> 1001
<-        2400           800 40                      3)      3000
4600          2300 It will thus be noted from the foregoing how the
combination of Ranges 1 and 2actuallyformone range. The Range Table may
thus be collapsed to reflect this as shown In the next range table: 45
Range Table 5 50                          Min Index   Max Index   Min Table
of Range    of Range    Position 1)        10       -> 2400 <-          15
55                    2)      3000           4600         2300 5    EP 0
420 474 B1 



It will be observed that the lowerof the two Min Table positions (i.e.,
"15" In the above Table 5) is chos- en because no indexes of either range
occur before this point. 3. The current index is one greater than a Range's
Max value. In this case the index's data has not yet been copied to a
newfile. The following Table 6 may thus be 5      considered with a current
index equal to 1001 (assuming the Range Table search Commenced at range
position 1): Range Table 6 10 Min Index Max Index Min Table of Range    of
Range    Position 15 1)        10       -> 1000 <-          15 2)      1002
2400           800 3)      3000           4600          2300 20 Range 1's
Max may be expanded because a new index has been found which expands an
existing range. The current Index thereby becomes this range's new Max
value, the result of which may be seen depicted in the accompanying Table 7
which hereinafter follows. 25         In collapsing the Range Table, if
this new Max value is one away from the following range's Min value, these
two ranges form a single range and can be combined in the Range Table. The
following Table 7 may thus be considered with the index 1001 expanding
Range 1: so                                       Range Table 7 Min Index
Max Index Min Table of Range    of Range    Position 35 1)        10
->1000 <-           15 2)      1002           2400           800 40
3)      3000           4600          2300 45         It will be noted that
the combination of Ranges 1 and 2 actually form one range. The table may
ac- cordingly be collapsed to reflect this as shown in the following Table
8: 50 55 6    EP 0 420 474 B1 Range Table 8 5                           Min
Index   Max Index   Min Table of Range    of Range    Position 10
1)        10        ->2400 <-          15 2)      3000          4600
2300 The lowerof the two Min Table positions ("15" in Table 8 above) is
chosen because no indexes of either 16     range occurred before this point
4. The current index is not included in any of the ranges and is not one
index away from any range in the table (that is to say, not able to expand
an existing range). The current index's data has not yet been copied to a
new file in this case. A range is thus created in the Range Table with both
Min and Max values equal to the current index. The Min Table Position is
thus set equal to the position of the current index in the 20     original
audio index table. By using the hereinabove thus described system and
method of the invention, the time required to process a resequence may be
significantly reduced. in the following Table 9, an illustrative typical
usage example is provided giving a comparison of results of using the
priorarttechniques and the novel technique of the subject invention for
implementing resequence: 



25 Speed Timings Table 9 IBM PS/2 Model 50 30 # of indexes   file length
DOS copy   Resequence   Ranging Reseq 1)    4840            4.6Meg
1:27          22:25          1:45 2)    4440            4.2Meg
1:20          20:25          1:33 35 It may be readily perceived that the
time for the improved resequence in accordance with the teachings of the
invention approaches the time required for the base operation, i.e., a DOS
copy. 40     Now that an illustrative example of the operation of the
invention has been provided, with reference to Figs. 1A and 1B, a high
level description will be provided of the digitized sound editing system of
the present invention which will include a description of the manner in
which analog audio data is transformed by the system into digital form for
use by the editor. Next, a description of the flow of the program executed
by the system for the garbage collection function of the subject Invention
will be discussed with reference to Fig. 2. This will be fol- 45  lowed by
a more detailed description of the resequencing module portion thereof with
reference to Figs. 3. Firstwith reference to Fig. 1A, a digital audio
editing system 10 is depictedwhich includes a digital computer 4,
preferably in the form of a personal computer, a keyboard 6 for providing
user input on line 40A to computer 4, and a monitor 5 for providing digital
output to the user and prompts through line 40A for user input on the
keyboard 6. Included in the computer 4 is an audio processor 18A to be
described with reference to Fig. 1 B. 50  This processorperforms
numerousfunctions butessentiallyconverts analog audio inputdata on line 7
to digital form whereupon it is edited and processed in digital form by the
computer 4 and then converted by the proc- essor 18A to analog form and
output on line 9 to a speaker 2 or the like or to some other output device
such as the display 5. From Fig. 1Ait will be apparentthatin one embodiment
the system 10 includes a conventional transducer such as a microphone 3 for
converting analog sound from a convenient sound source 2 into the 55
electrical form for delivery on line 7 to the processor 18A. Referring
nowto Fig. 1B. itwill be recalled thatthis invention isfora digitized audio
editorgarbage collection system that in its preferred embodiment is
implemented on a personal computer. Specifically, in this embodi- ment, an
IBM Model 70 Personal Computermanufactured by the International Business
Machines Corporation, 7    EP 0 420 474 B1 Armonk, New York, is used (IBM
is a trademark of International Business Machines Corporation). This com-
puter, consistent with Fig. 1A is designated In block form with reference
number 4. The processor has an audio editor 18 which includes the audio
editor program being executed by the processor. Also included are storage
34A, which can consists of both disk and RAM (random access memory)
storage, and a buffer storage 28A 5   that Interfaces between the storage
34A and audio processor 18A. The buffer storage 28A may be a cache or a
series of caches of a suitable size for the tasks to be performed by the
audio editor of block 18. The audio processor, as previously noted,
receives an audio analog Input on line 7 and provides an analog audio
output on line 9. Although with reference to Fig. 1, external mechanism has
been depicted for converting this analog audio data into the digital form
required by the system 10, this was done forsake of completeness and for
pur- 10  poses of illustration. It will be readily perceived that the audio
garbage collection system and method of the invention is readily adapted
for use with audio data which is already stored in digitized form by any
number of means well known in the art. Still referring to Fig. 1B, the
audio processor 18A may be in the form of any of a number of commercially
available processors whose function is to convert analog data into digital
form and thence to reconvert it to 15  analog form under control of a bus
of the computer 4. Accordingly, in one embodiment the audio processor 18 A
may take the form of an Audio Capture and Playback Adapter available from
the International Business Machines Corporation. This embodiment of the
audio processor includes the Texas Instruments TMS320C25 signal processor.
As previously noted the purpose of the processor 18Ain part is to digitize
audio signals input on line 7 to provide digital data representative of the
audio information input and subsequently to convert digital 



20  data from storage 34A in the data processor 4 to an analog signal which
is output on audio line 9. The terminal 42A connected to the data processor
4 via line 40A may be recognized as consisting in this embodiment of the
console display 5 and a keyboard 6 which are both of conventional design.
In Fig. 1 B, the audio editor 18 communicates with the audio processor 18A
over lines 14A and 16A. The audio editor 18 also communicates with the
storage 34A over lines 38A and 36A. Data is passed between the 25  audio
processor 18A and the storage 34A on lines 38A and 36A, and further passes
through the buffer 28A via lines 24A, 26A, 30A and 32A. Control of the
audio editor function is accomplished by the audio editor soft- ware
represented as block 18. Now that an overall description of the environment
in which the invention preferably executes has been provided, a more
detailed description of the problem addressed and solved by the invention
will be provided 30  with reference to Figs. 2 and 3. The external
interface of the system 10 is Intended to facilitate the editing of
differenttypes of data objects within an audio file of the computer4. These
objects may be "cut" and "pasted separatelyortreated as a single object.
Managing these editing operations and maintaining the original
relationships between the objects being edited is achieved with appropriate
editing software. This invention relates to the efficient rebuilding and
man- 35    agement of the audio files, and resequencing, e.g., garbage
collection, after the editing operation choices have been completed. The
system 10 previously described allows for the capture and editing of
digital audio data. This audio data may be stored conventionally in
computerfiles such as those associated with the DOS, OS, orotheroperating
systems and have two basic data objects available for editing by the user.
the audio index object and the com- 40  mentary or "points" objects. The
audio object data type is a set of integer offsets which Index into a file
of digitized audio. Each offset in this index represents the minimum
granularity of digitized audio which can be randomly retrieved and played
by the system 10. This minimum amount of digitized audio will be referred
to as one audi segment herein. All computerized access to the digitized and
stored audio is via these integer offsets. A play time is associated 45
with every offset in the file, and this play time is the user interface
into the audio file. To play the sound at seconds number 10-15 in the audio
file, for example, the indexes associated with seconds 10-15 are used to
retrieve the digitized audio from the computer storage. Further information
on the editing operations and file structures may be obtained with
reference to the aforementioned AVC system and accompanying documen- tation
(AVC Is a trademark of International Business Machines Corporation). 50
Referring now to Fig. 2 a personal computer 12 is shown including a means
to receive user input 14 by means of a mouse ora keyboard and some form of
displayscreen like a computerterminal fordisplay of output 16. A software
interface of the audio editor is provided as represented at reference
numeral 18 to facilitate the user input at the keyboard or the mouse, and
to provide the output displayed on the screen for the audio editor
functions. Proceeding down path 24, when the user types a command, at
decision block 26, if it is not a file 55  processing type command, the
program flow proceeds along path 27 to block 32, where other processing is
done as required, and then moves up path 22 to again look for input from
the user at 18. Referring to decision block 26, if the command is a file
processing command, the flow moves down path 28 to decision block 34. If
the user is requesting that a file not be saved, then the process moves up
path 36 again to block 32 which 8    EP 0 420 474 B1 represents other
processing. Continuing now at decision block 34, if the user is requesting
that thefile be saved, flow is continued dawn path 38 to decision block 40
which is a test to determine if there Is garbage In the file, i.e., if the
file needs to be resequenced. If there Is no garbage in the file, flow
proceeds down path 46 to box 48 and the file is saved, 5   which entails
writing the file indexes and any data In memory to disk At that point, flow
moves up path 22 and again the process looks for input from the user
through the interface 18. At decision block 40, If the user has requested
saving of the file and there is garbage in the file, then the routine moves
down path 42 to do rese- quence processing atbox44 (to be
hereinafterdescribed in greaterdetall with reference to Fig. 3). This
involves accessing the audio data at reference numeral 52 that is in memory
54, including the index table 56 for the 



10  file which basically Includes pointers Indexing into offsets into the
data file of digitized audio data, i.e., pointers into various blocks of of
data. The process will also create In memory, as shown at reference numeral
54, a new index table 60, whereby any pointers that are in the original
index table and are no longer necessary will not be copied over at the end
of the resequence, as shown by the index table block 60. There is also a
range table 58 in memory which Is a data structure that is used to convert
the data from a new index table to the old 15  index table. Referring back
to block 44, the end of resequence processing means that the file has been
rese- quenced. It is then necessary to save the results, as shown at block
48, whereupon flow proceeds up path 22 back to system interfacing with the
user at reference numeral 18. There are also structures which in order to
get data out on the disk move through the PC memory and then on to the disk
and, by the same token, pull data off the disk and move through the PC
memory, such data 20  structures being represented at reference numeral 62.
The disk itself is represented at reference numeral 64. During resequence,
there is an original file that is out on a disk, as shown at reference
numeral 66, which is actually what is resequenced. The result of the
resequence is the new file without any garbage in it, shown at reference
numeral 68. Referring now to Fig. 3, the resequence processing subroutine
44 of Fig. 2 which is branched to is depicted 25  in greater detail
commencing at the subroutine entry point 70 at which the resequence
operation is requested. This is the point where resequence is known to be
needed. Proceeding down path 72, first at block 74 a new file is created to
remove the resequence data into a new index table that will replace the old
Index table. A range table is also created that will be used in the
resequence, these new files, index and range tables being created in the PC
memory 54. Resequence processing will continue as long as indexes remain.
Proceeding 30 down path 76 to decision block 78, If there are no more
indexes to process flow proceeds down path 80 where- upon the original file
is released. The new file would take its place at this point. The original
index table would also be released and the new index table In memory would
take is place. Also the range table, which is just a temporary structure,
would be released, these releasing steps being indicated at reference
numeral 82. At block 82, after releasing the file, index and range tables,
flow proceeds down path 84 and returns to 35 Fig. 2 at block 44. Referring
now to block 78, If there are more indexes to process in the original index
table, then flow proceeds down path 88 to search for the current index
being used in the original index table, this table search being indicated
at box 90. Flow then proceeds along path 92 to decision block 94. If the
current index is found in the range table, process flow proceeds down path
96. This indicates that the data at that index has already been moved to
the new file and It simply necessary to know where that data is in the new
file. 40  Thus, referring now to block 98, the current index in the
original index table Is searched for and, once found, flow moves down path
100. At box 102, that corresponding new Index is then copied to the end of
the new index table, whereupon flow then proceeds up path 104 to process
the next index at decision block 78. As indicated at block 94, if the
current index is not In the range table, flow proceeds down path 106 to
decision block 108 which is a test to 45 see if the current index is within
one indexof being in a range. If it is, then flow proceeds down path 110
meaning that range may be expanded to include this Index which is
accomplished as shown at block 112. Next, flow proceeds down path 114 to
decision block 116 which teststosee if the previous or next range Is now
contiguous. Now that the range it is in has been expanded, this means that
two ranges may thus be reduced into one. If that is true, then flow
proceeds up path 118 to block 120 and both of the ranges are thenced
collapsed into 50  one new range, shown at reference number 120. Flow then
proceeds down path 122 to path 128. At decision block 108, which is a test
for whether the current index is within one of being in a range, if it is
not, then flow proceeds down path 124 and a new range is added to the range
table at block 126. Flow then proceeds down path 128 where the data is
copied from the old file to the newfile as indicated at reference numeral
130. Flow continues to proceed down path 132, whereupon the new index table
is updated with the index In the new file, 55  thereby keeping track at
reference numeral 134 of where the data was copied to a new file. Flow then
proceeds up path 136 to process the next index. 9    EP 0 420 474 B1 Claims



1. A method for generating an edited audio data file (68) from an original
audio data file (66) in a digitised audio data editing system in accordance
with a table (56) of edited Indices to segments of original audio 5
data contained in the original audio data file, the method being
characterised by processing (78) the table of edited indices index and
copying (130) a segment of original audio data In- dexed by an index
currently being processed into the edited audio data file, generating
(126,112,120) during said processing an audio index range table (58)
indicating a plurality of ranges of contiguous Indices to the segments of
original audio data copied into the edited audio data file, 10      wherein
a segment of original audio data is only copied into the edited audio data
file if the index currently being processed does not fall within one of
said plurality of ranges. 2. A method as claimed in Claim 1, including the
steps of generating a look-up table comprising original and new indices to
said original audio data, 15      detecting when said current index is
included within one of said ranges in said audio Index range table;
searching, In response to said detection, said original indices starting at
a position defined by said audio index range table for a table position at
which a match with said current index is found; and determining from said
look-up a new Index to the segment of original audio data corresponding to
said current index. 20 3. A method as claimed in Claim 2 wherein said
position is a minimum table position. 4. A method as claim in Claim 3,
wherein said audio index range table includes a plurality of ranges each
defined by a minimum and a maximum Index of said each range and a different
minimum table position 25      corresponding to the position where the
first index of each range was encountered. 5. A method as claimed in any
preceding claim further including detecting (108) if said current index is
within one of being in one of said ranges; and expanding (112) said one of
said ranges in response to said detecting. 30 6. A method as claimed in
Claim 5 including further detecting (116) when said current index is one
greater than a minimum value within a first said range and one less than a
maximum value within an adjacent second of said ranges; and consolidating
(120) said first and second ranges in said audio index table into a single
range in response to said further detecting step. 35 7. A method as claimed
in Claim 6 wherein each of said first and second ranges Includes a
respective as- sociated minimum table position; and wherein said
consolidating step includes storing the lesser of said minimum table
positions in association with said single range in said audio index table.
40  8. A system for generating an edited audio data file from an original
audio data file in a digitised audio data editing system in accordance with
a table of edited indices to segments of original audio data contained in
the original audio data file, comprising means for processing the table of
edited indices index by index and forcopying a segmentof original audio
data indexed by an Index currently being processed Into the edited audio
data file, 45      means forgenerating during processing of the table of
edited Indices an audio index range table indicating a plurality of ranges
of contiguous Indices to the segments of original audio data copied into
the edited audio data file, wherein a segment of original audio data is
only copied into the edited audio data file if the index currently being
processed does not fall within one of said plurality of ranges. 50 9.
Asystem as claimed in claim 8, including means for generating a look-up
table comprising original and new indices to said original audio data,
means for detecting when said current index is Included within one of said
ranges in said audio index range table; 55      means for searching, in
response to said detection, said original Indices starting at a position
defined by said audio index range table for a table position at which a
match with said current index is found; and means for determining from said
look-up a new index to the segment of original audio data corresponding to
said current index. 10 



EP0420474B1 Patentanspriche 1. Verfahren zum Generieren elner aufbereiteten
Audiodaten datel (68) aus einer ursprflnglichen Audloda- tbndatel (66) In
elnem digitalisierten Audiodatenaufbereitungssystem gemAi elnerTabelle (56)
aufberei- 5       teter Zeiger, die auf Segment. der ursprunglichen
Audiodaten welsen, die in der ursprfnglichen Audio- datendatei enthalten
sind, wobei das Verfahren gekennzeichnet aet durch Verarbeiten (78) der
Tabelle der aufbereibtten Zeiger, Zeiger um Zeiger, und Kopieren (130)
sines Segments der ursprOnglichen Audiodaten auf die emn augenblickich
verarbeiteter Zelger in die aufberei- tete Audiodatendaitel weist, 10
und wahrend dieserVerarbeitung Generieren (126, 112, 120)
einerAudiozeiger-Berelchstabelle (58), die eine Vieizahl von Bereichen
benachbarter Zeiger auf die Segments der ursprfnglichen Audiodaten, die in
die aufbereibtte Audiodatendatel kopiert werden, wobei ein Segment der
ursprOnglichen Audiodaten nur dann in die aufbereibtte Audiodatendabti
kopiert wird, wenn der augenbilcidich verarbeltete Zeiger nicht unter die
genannte Vieizahl von Bereichen Mallt. 1C 2.  Ein Verfahren gemrl& Anspruch
1, elnschilelMich der folgenden Schritte: Generieren einer
Nachschlagtabelle enthaltend ursprulngliche und neue Zeiger, die auf diese
ursprfingli- chen Audiodaten zeigen, Feststellen, ob dieser augenbilcidiche
Zelger In einem dieser Berelche In der Audiozelgerbereichstabelle 20
enthalten ist; Suchen, als Reaktion auf das Auffinden, nach diesen
urspruinglichen Zeigern, beginnend an einer Posi- tion, die durch die
Audiozeigerberelchstabelle definlert wird, bis zu einer Tabellenposition,
in der sine Obereinstimmung mit diesem augenblickiichen Zeiger gefunden
wird; und Bestimmen sines neuen Zeigers aus der Nachschlagtabelle, derauf
das Segment derursprOnglichenAu- 25      diodaten werst, die diesem
ursprangllchen Zelgerentsprechen. 3.  Ein Verfahren gemal Anspruch 2, In
dem diese Position eine Minimum-Tabellenposition let. 4. En Verfahren
gemAlg Anspruch 3, in dem die Audiozeigerbereichetabelle sine Vieizahl von
Bersichen um- 30      falt, die jeweils definiert sind durch sinen Minimum-
und sinen Maximum-Zeigerjedes dieser Bereiche und durch sine
Minimum-Tabellenposition, die der Position entspricht, wo Jeweils der erste
Zeigerjesdes Bereichs angetroffen wurde. 5.  Ein Verfahren gemrS einem der
vorstehenden AnsprOche, das ferner beinhaltet 35      Erfassen (108), ob
der augenblickiiche Zelger Innerhalb sines solchen liegt, der in einem der
genannten Bereiche liegt; und Erweitern (112) dieses elnen Bereiche als
Reaktion auf das Erfassen. 6.  Ein Verfahren gemAlS Anspruch 5
elnschlilellch welteren Erfassens (116), wenn dieser augenblicidiche 40
Zeiger um sins grOler ibt als sin Minimumwert innerhalb sines ersten
Bereichs, und um eins kWeiner als ein Maximumwert innerhalb sines
benachbarten zweiten Bereichs; und Zusammenlegen (120) dIeses er- sen und
dieses zweiten Bereiche in derAudio-Zeigertabelle zu einem einzigen Bereich
als Reaktion auf diesen welteren Erfassungsschritt. 4C  7.  Ein Verfahren
gemkS Anspruch 6, in dem jeder dieser ersten und zweltsn Berelche eine
entsprechende zugeordnete Minimum-Tabellenposition beinhaltet und in dem
dieser Zusammenlegschritt das Abspei- chern der kisineren dieser
Minimum-Tabellenpositionen In Zuordnung mit dem elnzigen Bereich In derAu-
dio-Zeigertabelle beinhaltet. 50  8.  Ein System zum Generieren einer
aufbereiteten Audlodatendatel aus einer ursprOnglichen Audiodaten- datbi in
einem dclgtallsierten Audiodatenaufbereitungssystem gemaS elner Tabelle
aufbereiteter Zeiger auf Segments ursprrnglicherAudiodaten, die in der
ursprflnglichen Audiodatbndtabi enthalten sind, um- fassend Mittel zum
Verarbelten der Tabelle aufbereiteter Zeiger, Zelger um Zeiger, und zum
Kopieren eines Seg- 5c       ments ursprOnglicher Audiodaten, auf die durch
einen Zelger gezelgt wird, der augenblicklich in die auf- bereitete
Audlodatendatei eingearbeitet wird, 



Mittel zum Generieren elner Audlodatenbereichstabelle wlhrend der
Bearbeitung der Tabelle der aufbe- reiteten Zeiger, die eine Vidizahl von
Bereichen benachbarter Zeiger auf die Segment. der ursprOnglIchen 11
________________ __________ L   S    EP 0 420 474 B1 Audiodaten angeben,
die in die aufbereitote Audiodatbndatei kopiert werden, wobei ein Segment
ursprflnglicher Audiodaten nur dann In die aufbereibtte Audiodatendatei
kopiert wird, wenn der augenblickiich verarbeitete Zeiger nicht in einen
dieser Vlelzahl von Bereichen Milt. 5   9.  Ein System gemAS Anspruch 8,
einschlieollich ,.1         Mittel zum Generieren einer Nachschlagtabelle
enthaltend ursprfIngliche und neue Zeiger auf diese ur- spr~inglichen
Audiodaten, Mittel zum Erfassen, wenn dieser augenblickiche Zeiger
innerhalb eines dieser Bereiche in der Audio- zeigerberelchstabelle
elngeschlossen ist; 10      Mittel zum Suchen, als Reaktion auf das
Erfassen, nach diesen urspranglichen Zeigern, anfangend bei einer Position,
die durch die Audiozelgerberoichatabelle definiertwird, nach
einerTabellenposition, an der eine Obereinstimmung mit dem augenblicklichen
Zelger gefunden wird; und Mittel zum Bestimmen slnes neuen Zeigers auf das
Segment der ursprOnglichen Audiodaton, der diesem augenblicklichen Zeiger
entspricht, aus dieser Nachachlagtabelle. 15 Revendiatlons 1.  Prcfd6
pourengendrer un flchierde donn6es audioedit6 (68) A partird'un fichierde
donn6es audiod'ori- 20      gine (66) dans un systeme d'6dition de donnees
audio numeris6es conform6ment A une table (56) d'index edites sur des
segments de donn6es audio d'origine contenus dans le fichier de donn6es
audio dboigine, le procede etant caracterls6 par traiter (78) la table
d'lndex edites Index par index et copier (130) un segment de donn6es audio
d'origine indexees par un index en cours de traitement dans le fichier de
donnees audio Mite; 25            engendrer (126,112, 120), durant
ledittraltment, une table de plages d'index audio (58) indiquant une
pluralite de plages d'index contiguis sur lea segments de donn6es audio
d'origine copies dans le fichier de donnees audio Wite; dans lequel un
segment de donnees audio d'origine est uniquement copi6 dans le fichier de
don- nees audio edite si l'index en cours de traltbment ne tombe pas dans
une plage de ladite pluralite de pla- 30      ges. 2.  proce6d selon la
revendication 1, comprenant les 6tapes de: engendrer une table de
consultation comprenant des index d'origine et nouveau sur lesditbs don-
n6es audio dorigine; 35            dhtecterlorsque ledit index en cours eat
In clus dans une desdites plages dans ladite table de plages d'index audio;
rechercher, en reponse A laditb d6tection, lesdits Index d'origine en
commencant A une position definle par ladibt table de plages d'index audio
pour une position de table A laquolle II est trouve une correspondance avec
ledit Index en cours; et 40           d~terminer, A partir de la
consultation, un nouvel index sur le segment de donnees audio d'origine
correspondant audit index en cours. 3.  Proc6de selon la revendication 2,
dans loquol ladite position eat une position de table minimale. 45  4.
PrcodA selon la revendication 3, dans loquel lad ite table de plages
d'index audio comprend une pluralite de plages, chaque plage etant dMfinis
par un index minimal et maximal de ladito chaque plago, et une position de
table minimale correspondant A la position oi le premier index de chique
plage a ete rencon- tre. 50  5. Procede selon l'une quelconque des
revendications procidentes, comprenant on outre: la d~tection (108) el
ledit index on cours so trouve dans une plage qui estdans une desditbs
plages; et 1'expansion (112) de ladite plage deadites plages en reponse A
ladite dteoction. 



55   6. Procede selon la revendbcation 5, comprenant on outre: la dteoction
(116) lorsque ledit Index en cours est un index superieur A une valeur
minimale dans une premlere desdites plages et un index Inferieur A une
valeur maximale dans une deuxieme plage ad- jacent. desditos plages; etla
consolidation (120) desdites premiere et deuxieme plages dans ladite table
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d'index audio on une seule plage en reponse a ladite detection. 7. Proced6
selon la revendication 6, dans lequel chacune desdites premiere et deuxieme
plages comprend une position de table minimale associee respective; et dans
loquel ladite etape de consolidation comprend 5       I'emmagasinage de la
la plus faible position desdits positions de table minimales en association
avec ladito seule plage dans ladito table d'index audio. 8. Systeme
pourengendrer un fichlerde donn6es audi edito    a partird'un fichierde
donn6es audio d'origine dans un systeme d'ditlon de donn6es audio
num6ris6es conform6ment a une table d'index 6dites sur 10      des segments
de donnees audio d'origine contbnus dans Is fichler de donnees audio
d'origine, compre- nant: des moyens pour traiter la table d'index 6dites
Index par Index et pour copier un segment de don- n6es audio dorigine
indexees parun Index en cours de traibtmentdans lefichierdedonn6es audi
6dito ; des moyens pour engendrer, durant ledit traltement, une table de
plages d'index audio (58) in- 15      quant une pluralit6 de plages d'index
contigues sur lea segments de donn6es audio d'origine coples dans le
fichier de donnees audio edite; dans lequel un segment de donnees audio
d'origine est uniquement copi6 dans le fichier de don- n6es audio 6dit si
l'index en cours de traltement ne tombe pas dans une de ladite pluralit6 de
plages. 20  9. Systeme selon la revendication 8, comprenant des moyens pour
engendrer une table de consultation comprenant des index d'origine et
nouveau sur lesdites donnees audio dorigine; des moyens pour d6tecter
lorsque ledit Index en cours est incius dans une plage desdites plages dans
laditi table de plages d'index audio; 25           des moyens pour
rechercher, en r6ponse a ladite dhtection, lesdits index d'origine en
commengant par une position dMfinie par ladite plage d'index audio pour une
position de table A laquelle il sot trouv6 une correspondance avec ledit
index en oours; et desmoyens pourd6terminer, a partirde la consultation, un
nouvel Indexsurlesegmentdodonn6es audio d'origine correspondant audit index
en cours. 30 35 40 45 50 55 13    


