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(57) Abstract: A method and system for minimizing loss of critical data while such data is being written to a storage medium (Fig.
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Video and Audio Recording Using File Segmentation to Preserve
the Integrity of Critical Data

Computer Appendix

[0001] This application includes a Computer Listing Appendix on compact disc, hereby
incorporated by reference.

Backeround of the Invention

1. Field of the Invention

[0002] The present invention relates to a system and method for recording critical digital data on

a storage medium and more particularly to a system and method in which the critical data is
written to the storage medium in segments in order to reduce the loss of critical data as a result of
system failure while the critical data is being written to a storage medium and to a playback
system in which the segments are played back in real time.

Description of the Prior Art

[0003] Various systems are known for writing data to various types of storage mediums. An
exemplary type of storage medium is a disk drive, for example, as disclosed in commonly-owned
U.S. Patent No. 6,385,006. Examples of systems for writing digital data to such storage
mediums are disclosed in U.S. Patent No. 6,366,980; 6,341,318; 6,356,901 and 6,384,997. Such

systems are known to record digital data including streaming digital data in various formats, such
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as the Moving Picture Experts Group (MPEG) format; a popular standara I0r Doul viucu auu
audio compression.
[0004] Computer operating systems are known to open a file or multiple files and update the
files as data is transferred to and from the storage medium. More particularly, known operating
systems utilize a file allocation table (FAT) that is updated with the time that each file is
modified. The file is closed when the data transfer is complete. Should a system failure or
power loss occur before the file is closed, data associated with the file is normally lost.
| Accordingly, critical data, such as video and/or audio data, can be lost while being written to a
storage medium. Thus, there is a need for a system for reducing the loss of critical data as a
result of a system failure when such data is being written to a storage medium.

Summary of the Invention

[0005] The present invention relates to a method and system for reducing the loss of critical
digital data while such data is being written to a storage medium. In particular, in accordance
with an important aspect of the invention, the critical digital data is written to a digital storage
medium in small blocks or segments. As each segment is transferred to the storage medium, the
file allocation table is updated and the file is closed. By segmenting the files into smaller file
segments, the amount of critical data lost as a result of a system failure or power loss is reduced.
During playback, the file segments are dynamically assembled allowing playback of the digital
data in a continuous manner.

Description of the Drawings

[0006] These and other advantages of the present invention will be readily understood with
reference to the following specification and attached drawing wherein:

[0007] FIG. 1A is a block diagram of a recording subsystem which forms a part of the present
invention.

[0008] FIG. 1B is a block diagram of a playback subsystefn in accordance with the present
invention.

[0009] FIG. 2 is an example of a default top-level directory structure used in accordance with the
present invention.

[0010] FIG. 3 is an example of a user-defined top-level directory structure in accordance with

the present invention.
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[0011] FIG. 4 is an example of a first-level subdirectory, shown with exemplary muiupic
recording sessions in accordance with the present invention.

[0012] FIG. 5 is an exemplary segmented file structure in accordance with the present invention.

[0013] FIG. 6 is a software flow diagram of the record subsystem in accordance with the present
inveition .

[0014] FIG. 7 is a software flow diagram of a data capture filter which forms a part of the
present invention.

[0015] FIGS. 8A-8D are software flow diagrams of the playback subsystem in accordance with
the present invention.

Detailed Description

[0016] The present invention relates to a method and system for reducing the risk of loss of
critical digital data, for example, audio and video data, such as MPEG streaming video data as a
result of a system failure or power failure, while such digital data is being written to a storage
medium, such as a disk drive, for example, as disclosed in the commonly-owned U.S. Patent No.
6,385,006, hereby incorporated by reference._ The principles of the present invention are
applicable to various other types of digital data, such as digital data in the form of pulse code
modulation (PCM) data as well as digital data in various other formats, such as MIL-STD-1553
format and virtually any data format that can be recorded on a mission data recorder, for
example, an MDR-80 mission data recorder, as manufactured by TEAC.

[0017] In accordance with an important aspect of the invention, the critical digital data is
recorded in segments and played back in real time and includes a recording subsystem and a
playback subsystem. The recording subsystem includes a data capture filter, which creates the
segmented files. The playback system in one embodiment includes a playback decoder which
accepts a file list and treats it as a single contiguous file.

Recording Subsystem
[0018] A high-level block diagram of the recording subsystem is illustrated in FIG. 1A and

generally identified with reference numeral 20. As shown, the recording subsystem 20 includes
a personal computer (PC) based hardware system, shown within the box 22, and a software
system, generally identified with the reference numeral 24. The PC hardware system 22 is
merely exemplary and includes a central processing unit (CPU) 26, a PCI bus 28, an IDE bus 30

and a storage medium, such as a disk drive, for example, a disk as described in detail in
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commonly-owned U.S. Patent No. 6,385,006, hereby incorporated by reference. In the
exemplary system shown, the critical digital data is applied to one or more MPEG encoders,
generally identified with the reference numeral 34 for encoding the digital data into MPEG
format. Such MPEG encoders are connected to the system by way of the PCI bus 28.

[0019] MPEG encoders are generally known in the art. An exemplary MPEG encoder is
disclosed in U.S. Patent No. 6,240,137, hereby incorporated by reference. Multiple MPEG
encoders 34 are provided to coincide with a user selectable number of channels, as will be
discussed in more detail below.

[0020] A top level directory is created by the recording subsystem 20. The number of
subdirectories in the top level directory corresponds to the number of user selectable channels of
the device. A default top-level directory is illustrated in FIG. 2 and identified with the reference
numeral 36. A user-defined top level directory 38 is illustrated in FIG. 3. The number of
channels as well as channel names are user selectable and stored, for example, in an initialization
file 42 (FIG. 1A). The subdirectories in the top level directories are used to identify each
recording channel. For example, the default top level directory 36 identifies default file names,
for example, channel 01, channel 02, channel 03 and channel n, if no user-defined channel

names are defined.

[0021] The top level directory (TLD) may be stored anywhere on the host storage medium 32.
The top level directory need not be in the root directory defined by the operating system. As will
be discussed in more detail below, a playback application automatically detects and plays back

based upon the top level directory.

[0022] Recording on any given channel can start and stop at any given time. In order to
accommodate the unpredictable nature of video recording, the video recording sessions are
separated. In particular, a first level subdirectory is provided which provides a list of time
stamped recording sessions, which allows the system to successfully assemble the segments
during playback. An exemplary first level subdirectory for an exemplary number multiple
recording sessions is illustrated in FIG. 4. As shown in FIG. 4, an exemplary four channel
recorder is shown, each with multiple independent recording sessions. In this example, the top
level directory is identified with the subdirectory names: “Elbow Camera-A”; “Elbow Camera-
B” “HUD” and “MFD”. Under each of these subdirectories is a list of files representing

multiple recording sessions for each file. Each recording session file is time stamped by a data
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capture filter, discussed below, which forms part of the recording application. As shown i P13
4, the time stamp “02_011_17_21_32_097” represents that the “Elbow Camera A” recording
session started at 1700 hours (military time), 21 minutes, 32.097 seconds on the 11th day of the
year 2002.

[0023] The segmented file structure used by the recording and playback applications is
illustrated in FIG. 5. In particular, each segment utilizes a file name which includes a time stamp
sequence number as well as a time stamp indicating when the file was last modified based upon
the time given by the system clock. The time stamps facilitate combining of the data file from
the file segments. FIG. 5 defines basic segment strategy and its individual components. As
shown, in FIG. 5, one segmented file recording session for a multi-function display (HUD)
began at 11:17:54.798 on the twelfth day of the year 2002. In this example, the segment size is
based on time. The actual time may be, for example, based on mathematical equations which

pertain to the recording bit rate and the requested time.

Recording Application

[0024] The recording application, for example, the applicétion 46 identified in FIG. 1A, reads
the initialization file 42 or system registry 44 on start up. In accordance with an important aspect
of the invention, the length of the recording segment is adapted to be defined by the user by
either time or size and stored, for example, in the initialization file 42. The time or size can be
set to zero is which'case the system will record a contiguous non-segmented file. Additionally,
each of the recording channels can be independently defined. More particularly, each recording

channel may be selected to have a unique segment size.

[0025] Initially after the initialization file 42 or system registry 44 is read on start up, the
recording application 46 creates a directory structure, for example, a default top level directory
structure 46 or a user directory with user defined directory names as illustrated in FIG. 3. As
mentioned above, the number of channels in the top level directory is also defined by the user
and stored in either the initialization file 42 or the system registry 44. Based upon the directory
information defined by the user, the recording application 46 will create the necessary directory
structure and pass the information on to a data capture filter, discussed below, and the MPEG
encoders 39 (FIG. 1A).
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[0026] The recording application 46 controls the starting and stopping of the independent
channels based upon input to external de{fices. When a start_ record command is received, the
recording application 46 passes this information to the data capture filter, which, in turn, creates
a first level subdirectory, as illustrated in FIG. 4, and time stamps all the session file names by
way of a recording system clock, which may be user defined. Once the session directory is
opened, recording begins. Once recording begins, the recording application 46 monitors the
status of the recording being constructed by way of a multi-thread software environment and
continues recording until either a stop_ record command is received and passed to the data
capture filter or the data capture filter records a recording error to the recording application.
When the recording application 46 receives a recording error status, the session is closed and the
data capture filter status is monitored. If aﬁd when the error is eliminated and corrected as
reported to the recording application 46 from the data capture filter and the recording application
has not yet received a stop recording command, the recording application 46 will automatically
restart the recording under a new session directory. Once a session is opened, the data capture
filter issues hardware commands that physically stop recording at the intervals defined by the

initialization file 42.

[0027] Each session file, for example, as illustrated in FIG. 4, is a stand-alone file with all
required information for playback on a standard media player capable of playing, for example,
MPEG-1 or MPEG-2 files. The only unique aspect for each file segment is the session file name
which contains a time stamp. Like the first level subdirectory time stamp, the session file name
is based upon the recording systems clock allowing future recombination of segments into
contiguous media files at a later time. As each file segment is completed according to the
duration specified in the initialization file 42, the files are closed and the systems file allocation
table is updated. At any point after the file is closed a system failure, such as a loss of power,

- will not likely affect files already written and closed.

[0028] The data capture filter forms an important aspect of the recording. The data capture filter
has two unique aspects. First, the data capture filter can co-exist with multiple filters allowing
the simultaneous recording of multiple channels. Secondly, the data capture filter can create file
segments as described herein with accurate time stamps allowing future combination and
playback in a contiguous fashion of multiple synchronized in time. In general, user-specified

information from the initialization file 42 or system registry 44, depending on the system
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operating system 40, is read by the recording application 46 and passed on to the data capture
filter. The information from the initialization file 42 or system registry 44 includes all necessary
information regarding the video, for example, MPEG video, to be recorded. Based upon
information received from the recording application 46, the data capture filter creates individual
file segments ranging in size, for example, from seconds to infinity. Based on the information
received from the initialization file 42, the data capture filter creates complete stand-alone files
for the duration specified by the segment information. Each file is time stamped by the data
capture filter and placed into the proper session directory for future combination. The
management of the directories and file names is under the complete control of the data capture
filter. The initialization file information defines the segment size and the top level directory. All

other aspects of the segments are controlled by the data capture filter.

[0029] The data capture filter works closely with the associated MPEG encoder 34. Each
generation of hardware encoders have a custom data capture filter to facilitate unique aspects of
the hardware implementation. However the basic concept of the present invention will remain
the same. Information on specific segments and their size is passed from the initialization file 42
through the recording application 46 to the data capture filter, allowing transparency of hardware
changes to the overall system.

Exemplary Flow Diagrams Recording Application

[0030] An exemplary flow diagram for the recording application 46 is illustrated in FIG. 6.
Initially, the system is initialized when a start_ record command is received, as indicated in step
56. After the start record command is received, the system checks the hardware encoders 34 in
step 58 to determine if a video signal is present. If not, an error is logged in step 60 and the
recording application session ends. If the system determines the video signal is present in step
58, a folder is created for each of the session and assigned a session file name as discussed
above. The system checks in step 54 to determine whether the folders were created. If not, an
error is logged in step 66 and the session is ended. If the folders have been created as determined
in step 54, the system provides the data capture filter with the file path name in step 68. As
shown in FIG. 5, the data capture filter then creates file segments. The segment size is
determined based on the segment duration and the bit rate for each channel. The segment is
passed to the data capture filter when the filter graph is created as part of the thread initialization.

The system then checks in step 72 to determine if recording has started. If not, an error is logged
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in step 74. The system continuously loops back to step 58 and creates new file segments until

the specified number of segments for that channel has been recorded.

[0031] FIG. 7 is an exemplary diagram of a data capture filter for use with the recording
application 46 in accordance with the present invention. Initially, in step 76, once the recording
session files have been opened by the recording application 46, the data capture filter, for
example, a standard Microsoft directX filter, receives the media sample in step 76 and generates
a file segment, for example, a file segment number 78, as illustrated in FIG. 5 and writes that
data into the current file segment in step 80. In step 82, the system checks whether the current
file size is larger than the segment file size 82. If not, the system returns and awaits for
additional media samples to be received from the recording application 46. As new samples are
received from the recording application, additional segment files are created, for example, with a
base file name and a multiple character sequence number. For example, if the file name is
d:/channel1/02_064_14_32_51_620/chl.mpg, the first segment may be, for example,
d:channel1/02_064 14 32 51_620/ch1001.mpg with  the next  segment  being
d:/channel1/02_064 14 32_51_620_ch1002.mpg. If the current file is greater than the segment
file size, the current file is closed in step 84 and a file for the next segment is created in step 86.

In step 88, a position pointer is reset for the new file in step 88.

Playback System

[0032] The playback subsystem includes a playback subsystem and playback application. The
playback system is a system that splits, decodes and displays a standard media file and may
include various standard media players, such as Microsoft Media Player, and any other filtered
plug-ins that allow playback, for example, of MPEG-based video files. The playback system
processes a file list as opposed to a single media file. As discussed above, each media file is
composed of a group of file segments. Although the file segments are stand-alone entities, the
file segments are combined to enable the file segments to be viewed as a whole. Although the
files can be concatenated after recording and passed any standard media player, the time requfred
for such an application would render the system cumbersome. In order to alleviate this problem,
the playback subsystem receives a file list (as opposed to a single file) and assembles the data in

real time.
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[0033] The playback application operates at a higher level than the playback subsystem and in
general controls the playback subsystem. The playback application is responsible for the
coordination of multiple channels, sessions and segments in real time. The playback application
initially scans playback media looking for valid file segments for playback. Once valid segments
are established, the playback application works upward through the directory structure to
determine session times and recording channels and builds a table for a container of recording
channels, session times and segment information. This information is manipulated to direct

playback by the playback system.

[0034] The playback application includes various individual components that allow for
synchronized playback of multiple video channels. Initially, the playback application determines
whether actual segmented video files exist. This process is conducted irrespective of the file
name and is based only on valid data. Once a valid file is established, the system checks the
current directory to determine if multiple files of the same type of system exists for a specific
directory. If additional files exist, time stamps are then reconciled on the files within the
directory to determine if the files are from a common session. If the files are from a common
session, this information is added to the container for use during playback. Checking
independent files and the time that the file was last modified to the file has another level of data
security to the overall system. If multiple files are found in a common directory that do not
appear as part of segmented session, file names are added to playback list as separate entities.

This ensures that the data is not discarded through the discontinuities in time.

[0035] Once valid segments are established, the playback application moves upward in the
directory structure to determine when a session was created. There are two methods to establish
session start times. In one method, the session directory name is analyzed. As described
previously, the session directory name contains the time stamp information and indicates when
the session was created. If the time stamp information within the directory name, the playback
application utilizes the system’s time stamp based upon when directory was created to
approximate the actual session time. Once the session time is established, the playback
application moves up the directory hierarchy to determine the channel the actual recording was
made on. Channels can be identified by names or numbers. More specifically, the playback

application passes a pointer to the segmented files on to the segment playback system. All other
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information used by the playback application is used by the playback application itself for

resynchronization of the multiple recordings.

[0036] Two playback applications are contemplated. In a first playback application, a special
filter is used to create all the media information dynamically needed by the playback system
based upon each segment and its respective content. In this embodiment, a schedule is
developed for playback of the segments. After playback of a segment, a filter, for example, a
Microsoft Direct Show filter, may be used to switch to the next segment according to the
schedule to enable playback by a standard media player. In such an application, the media player
actually plays back a list of files in the same manner it plays back a single file. This allows the
actual playback of the individual segment without the inclusion of the initial segmented file that
contains the original header information. The second method of playback does not include a
filter but nonetheless allows segmented files to be reproduced on any standard windows or Mac-
based MPEG media player. In this method, concatenation of the overall media file prior to
blayback. Concatenation can be accomplished by using any standard is required utility that

allows for the concatenation of group files.

Exemplary Flow Diagram for Playback Subsystem

[0037] FIG. 1B illustrates a high level software flow diagram of the playback subsystem in
accordance with the present invention. Initially, in a playback mode of operation, the system is
responsive to a playback command and finds segmented files based on folders/subfolders naming
conventions described above, as indicated in step 90. These folders are sorted by channels
creating channel containers as indicated in step 92. The channel containers are further sorted by
sessions containing session containers, as indicated in step 94. The session containers are sorted
by last modified times as indicated in step 96. The last modified time is the time the last piece of
data was written to the file. Before presenting to the user all of the segments in a session as a list
of files, a determination is made whether the list of files is playable. For example, in the case of
MPEG, there should not be any gaps in the presentation time stamp. Secondly, the session of list
of files start time needs to be determined. In particular, a temporary playback system is set up.
In the case of MPEG files, the Microsoft Direct Show playback system may be used. This
system is temporary and is erased after the two tasks above are determined. Even though this

system is incomplete in that it is not capable of being used for playback, it is used in a manner

10
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transparent to the user to provide a valid list of files and the duration of the list of files. By
subtracting the duration from the last segment’s last modified time, the session container start
time is easily determined. After the session container start time is determined, the temporary and
incomplete playback may be erased. In step 100, the session start time is determined based on the
session last modified time and the duration. In step 102, a list of segmented files are created with
the correct session start and stop times and played in response to a playback command in step

104.

[0038] A more detailed flow diagram is illustrgted in FIGS. 8A-8D. Initially in step 106, the
system interrogates all of the system’s folders and determines whether the folders have file
names which match the patterns as illustrated in FIGS. 1 and 5 in step 108. In step 110, the
system interrogates all of the files in each folder and determines whether the file names match
the pattern in step 112. Once it is determined that the file names match the pattern, the channel
numbers are determined in step 114. As mentioned above, a container is created for each

channel number in steps 116, 118 and 120.

[0039] FIGS. 8B-8D relate to sorting the channel containers by sessions and containing session
containers. Referring first to FIG. 8D, files are initially sorted by number in step 122. In step
124, the system determines whether there is a gap in the file numbers. If so, the system returns
an error. If not, the files are sorted by last modified time in step 126 and a list of files is built in
step 128. In step 130, a Microsoft Direct Show filter list, for example, is built in step 130.
Subsequently in step 132, the system determines whether the file is, for example, a legitimate
MPEG-2 file. If so, a list of files is obtained in step 134 and the start times are based upon the
latest file modified time and total duration in step 136.

[0040] The channel container processes are illustrated in FIGS. 8B and 8C. Referring to FIG.
8B, the system determines in step 138 whether there are channel containers. Assuming there are
multiple channel containers, the system sorts all of the channel containers for session files in
steps 140, 142 and 144 until all of the channel containers have been interrogated as indicated in

step 146. The session files are then played back for each channel in steps 148, 150 and 152.

[0041] FIG. 8C illustrates a flow diagram for sorting the channel containers for session files.
Initially, in step 154 the system determines whether there are any non-interrogated files. If so, the

system obtains the session name from the file path in step 156. In step 158, the system

11
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determines whether a container exists for the session name found in step 156. If not, a new

system container is created in step 160 and added to the session container file in step 162.

[0042] If all of the files have been interrogated, the system determines in step 164 whether are
any session containers and obtains the start times based on the latest file modified time and total
duration in steps 166, 168 and 170. This process is continued until all of the containers have

been processed in step 172.

[0043] Obviously, many modifications and variations of the present invention are possible in
light of the above teachings. Thus, it is to be understood that, within the scope of the appended

claims, the invention may be practiced otherwise than as specifically described above.

[0044] What is claimed and desired to be covered by a Letters Patent is as follows:

12
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We Claim:

1. A data recording system which minimizes the risk of loss of data resulting from a loss

of power, the recording system comprising:

a recording subsystem for recording data, the recording subsystem including a system
for recording a predetermined block of data into a plurality of segmented files and closing the

segmented files after each of said segmented files has been loaded.

9. The data recording system as recited in claim 1, further including a playback
subsystem for assembling said segmented files defined by size and recording time for

synchronous playback of said segmented files on a predetermined standard media player.

3. The data recording system as recited in claim 1, wherein said recording system

includes a system which enables the size of the segment filed to be user defined.

4. The system as recited in claim 3, wherein the size corresponds to the length.
5. The system as recited in claim 3, wherein the size corresponds to the recording time.
6. The system as recited in claim 1, wherein said recording system is a multi-channel

recording system.

7. The system as recited in claim 6, wherein said recording system creates a top level

directory, which identifies each of the channels.

8. The system as recited in claim 6, wherein the number of channels is user defined.

13
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9. The system as recited in claim 7, wherein said recording subsystem wherein default

file names are provided for each of said files in said top level directory.

10. The system as recited in claim 7, wherein said recording subsystem enables the file

names in said top level directory to be user specified.

11. The system as recited in claim 7, wherein said recording system includes a first level

subdirectory which session files, each time stamped and corresponding to a separate recording

session.

12. The system as recited in claim 11, wherein said files are named as pointers to actual
file segments.

13. The system as recited in claim 11, wherein said session files are named to include the

recording session starting time.

14. The system as recited in claim 11, further including a data capture filter for creating

one or more segment files for each recording session file.

15. The system as recited in claim 14, wherein the size of said segmentation files are user
defined.
16. A da;ca playback system for playing back segmented data files, the data playback

subsystem comprising:

a system for assembling segmented video files based upon a file list of file segments

within a file.

14
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17. The system as recited in claim 16, wherein said data playback subsystem 1s
configured to play back said file segments in real time.
18. The system as recited in claim 17, wherein said playback subsystem is configured to
play back multiple channels of data.
19. The system as recited in claim 17, wherein said playback subsystem is configured to
sort segmented files based upon folder/subfolder naming conventions.
20. The system as recited in claim 19, wherein said playback subsystem is configured to
sort segmented files by containers and create channel containers.
21. The system as recited in claim 20, wherein said playback subsystem is configured to

sort said segmented files in said channel containers by sessions creating session configurations.

22. The system as recited in claim 21, wherein said playback subsystem is configured to

sort segmented files from session container by the last modified time.

23. The system as recited in claim 22, wherein said playback subsystem is configured to

build file lists of segmented files with correct start and stop times.

24, The system as recited in claim 22, wherein said playback includes a media player.

15



PCT/US03/15774

IWILSAS-GNS DNIGHOI3H

1/11

WO 03/100663

$S300Hd TIVHINO -
40 INIAN3JIANI S| - 4
VIG3IN DNIGHODTH mﬁ%ﬁ_mm,_ NOILVINHOANI .\K
P 0lS HOLD3HIA ANY
5 NOILYINIWD3S /
z€
ONIMANYH T11d ANV
NOILYHLigHY DNIQH093H snaadl e | AN NN
: M\ ov : 1744
NOILO3HIA 114 ANV " e HN N :
STETE] . »| NOILYOIdd
NOLLYINIWND3S 3114 AvEaanL [ ONILYHIO | zw_?w,__m ! Y N~
M\ NdO SNAISAS|® SINILSAS 1% . 9
9 TOHINOD \ ;
wz_mw_m_oomm_ <m._r<_,m._ H3aqyon3y T4
ANV NOILvdLlgd < NiIsve
ENNVHD | | sndtod NOLLYZITYLLINI [N~
M — % NOILYWHOANI \ 24
82 H0193HIA ANV
NOLLYINZWH3S
H3Q0DONT HAdI
IHYMadvH |
LTENNVHD ||
Z TANNVHO :
\ N TINNVHO -//
ve

0¢ S304NOS V1va 1vLold ﬁ W H .%.N m.

TvILLIHO DNINOONI



PCT/US03/15774

WO 03/100663

2/11

N3LSAS-GNS YOVEAVTd , m H , L%N_UN
INLSAS YOVE AVid WS
o
N
§\\ J131dN0I ‘NIVIN
o
=T A
2007 | ST aaiNawo3s
wmz 40 S1SM HNIaTINg 96
, 9
/ 7 _
_m,___\o,___wmmmﬁ_ %m,__\,“ WILSAS %OV AV1d WS LSV AE mm__m“___,_ﬁ_u@ﬁoo
1SY1SNOISSS NO MOHSLIFHIT LIOSOHDIN e NOISS3S WOk 83114 [
: 31TTdWOONI “AHVHOJWAL
d3asvd NOLLYHOL1S3H Q3LNINDIS DNILHOS
JWIL LHYLS NOISSTS
SHINIVINOD NOISS3S SHANIVINOD SNOILNIANOD DNIWYN
ONILYIH) ‘SNOISSIS TANNVHO DNILYIHO SH3A1049nS/sHaa1oA
AGSHANIVINOD [ STANNYHO A9 STTH NO a3svd ST
“INNYHD NOHH ST Q3INIWNO3S ONILHOS Q2LNIWH3S DNIANIA
Q3LNIWDIS ONILHOS

o

™

Qm.\/\




WO 03/100663 PCT/US03/15774

3/11

Fig. 2

)

O X | EE 36
PASTE | UNDO |DELETE IPROPERTIES! VIEWS /\/

NAME

£1 CHANNEL11
£ CHANNEL12
£ CHANNEL13
[ CHANNEL_N

[ <

Fig. 3

1 X
PASTE | UNDO |DELETE |PROPERTIES| _VIEWS

/\/ »
NAME

CIHUD
C1ELBOW CAMERA - A
CJELBOW CAMERA - B
CIMFD

[>] X




WO 03/100663

4/11

Fig. 4

8"

507"

52"

PCT/US03/15774

=1 ELBOW CAMERA - A

=1 02_011_17_21_32 057
4 0201117 44 21 177
10201118 0001232
027011718740"15_171

ELBOW CAMERA RECORDING
SESSION STARTED AT 17:21:32.09
ON THE 11TH DAY OF THE YEAR
2002

=1 02-012700_12_17_003

027012 1117 54 521
-1 ELBOW CAMERA-B
02 011 17 21 33 057

02012_00_12_17 073

ELBOW CAMERA RECORDING
SESSION STARTED AT 00:12:17.03
ON THE 12TH DAY OF THE YEAR
2002

s{_JHUD
02_011_17_21_33 349
02_012_00_12_17_553

2 011_17_21_33_154

-| ON THE 11TH DAY OF THE YEAR

oo O

2 011 17 44 22 300

HUD CAMERA RECORDING
SESSION STARTED AT 17:21:33.09

2002

27011_18_00_01 950
27011718740 217117
27012700_127187588
2 01271117 54 798

OO0



WO 03/100663

Fig. 5

5 Y

=]

0000000000

T
=
3
o

DO0O00DDDDD00D

DODDDDD

5/11

02_011_17_21_33_349

C1HUD
] 17
=11 027012_00_12_17 553

CH30000
CH30001
CH30002
CH30003
GH30004
CH30005
GH30006
CH30007
CH30008
GH30009
CH30010

02 011_17_21 32 154
02011717 44 22 300
02°011_18_00 01 950
02701171840 217117
027012700_12_187588

—"" CH40000

CH40001 \

CH40002
CH40003
CH40004
CH40005
CH40006
CH40007
CH40008
CH40009
CH40010
CH40011
CH40012
CH40013
CH40014

L") CH40015

02_012_11_17 54 798

—1 CH40000

CH40001
CH40002
CH40003
CH40004
CH40005
CH40006
CH40007

PCT/US03/15774

INITIAL FILE IN THE SEGMENT
SEQUENCE CONTAINS ESSENTIAL
HEADER INFORMATION.

SUBSEQUENT FILES ARE "SLICES"
OF THE OVERALL FILE THAT WAS
CREATED AT A HARDWARE LEVEL
AND BROKEN INTO SEGMENTS BY
THE FILTER.

SUBSEQUENT FILES CONTAIN
PERIODIC HEADER INFORMATION
ALLOW RECOVERY OF A PORTION
OF THE COMPLETE FILE.




WO 03/100663 PCT/US03/15774

6/11

Fig. 6 @

56
START RECORD /
COMMAND
IS RECEIVED

/60

LOG ERROR [

CREATE FOLDER TO| 62
STORE THE FILES
FOR A RECORDING
SESSION

/66

LOG ERROR [

68
INFORM THE TIME DELAY /
FILTER OF THE FULL PATH OF
THE FILE NAME TO STORE DATE

v

START
RECORDING | — 77

74

s

LOG ERROR [

START RECORDING



WO 03/100663

Fzg, 7 @/11

NEW MEDIA

SAMPLE
DATA RECEIVED

A4

WRITE THE DATA
INTO THE CURRENT
FILE SEGMENT

CURREN
FILE SIZE>

80

PCT/US03/15774

SEGMENT
ILE SIZE

CLOSE THE
CURRENT FILE

A 4

j84

86

CREATE THE FILE FOR
THE NEXT
SEGMENT

A

RESET THE POSITION
POINTER IN THE NEW FILE

/88

<
<
A

STOP

COLLECTING DATA DURING RECORDING



WO 03/100663

Fig.

106

108

110

112

114\\

116

8/11
8 PLAYBACK SUB-SYSTEM

| BEGIN |

hd

) 4

850

ARE THERE NO

PCT/US03/15774

NON-INTERROGATED
FOLDERS?

A 4

CHANGE
FOLDER
A

DOES FOLDER NAME MATCH
NIQUE ’I;’ATI'ER

JYES

ARE THERE
NON-INTERROGATED
FILES ?

DOES FILE NAME MATCH
UNIQUE PATTERN ?

GETTING CHANNEL NUMBER

DOES CONTAINER FOR
CHANNEL NUMBER
EXIST?

CHANGE
FILE

118\\

CREATING NEW CHANNEL CONTAINER

&

120\.\

ADDING FILE TO
CORRESPONDING CONTAINER




WO 03/100663

Fiq. 8B

YES

CHANNEL CONTAINER PROCESS

9/11

ARE THERE CHANNEL
CONTAINERS?

138

NO

PCT/US03/15774

Yy

A 4

END "@
140/‘/

CHANNEL CONTAINER PROCESS

A\ 4 r.( 2 ) >

v

ERROR —@
END ——'@
142~

CHANNEL CONTAINER PROCESS

BEGIN

144

ARE ALL CHANNEL
CONTAINER PROCESSES

FINISHED?

146

i

148

)

PLAY BACK

CHANNEL

150

£
PLAY BACK

CHANNEL | v

152

&% PLAY BACK

CHANNEL | v




WO 03/100663 PCT/US03/15774

Plg. 8C 10/11

CHANNEL CONTAINER
CHANGE FILE PROCESS
SESSION
CONTAINER PROCESS
, »(5 - BEGIN
156 « 6)|ERROR| |16
GETTING SESSION (7)< END
NAME FROM FILE PATH
SESSION
CONTAINER PROCESS
u »(5 ) BEGIN
Y 6)«ERROR| | 768
Yl (| END
CREATING NEW
SESSION CONTAINER
ADDING FILE TO
CORRESPONDING >
SESSION CONTAINERS
X 162
164 SESSION
CONTAINER PROCESS
YES
ACI\AOC;\'JQ+N>'E_R1 > »(5)—{ BEGIN 170
?/ Y 6)}{ERROR| |5
0 Yl (7}l END

FINISHED?

172




+

WO 03/100663

Fig. 8D @I;

122— 2—

SORTING FILES BY NUMBER

124

126 — 22—

IS
THERE A GAP IN FILE

YES

PCT/US03/15774

NUMBERS?

SORTING FILES BY
LAST MODIFIED TIME

128 — ¢ —]

BUILDING LIST OF FILES
IN THE SORTED ORDER

Y.

130— 2—]

BUILDING MS DIRECTSHOW
FILTER GRAPH

132

134

IS IT LEGITIMATE
MPEG-2 FILE?

NO

GETTING LIST OF FILES
TOTAL DURATION

I
136‘\\

GETTING LIST OF FILE START TI
BASED ON LATEST FILE MODIFIED
TIME AND TOTAL DURATION

ME

\ 4




International application No.

INTERNATIONAL SEARCH REPORT

PCT/US03/15774
A.  CLASSIFICATION OF SUBJECT MATTER
IPC(7) : GF06 17/30
US CL : 707/104.1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
U.S. : 707/104.1, 711/4, 386/70

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consuited during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
gory

X US 6,263,152 B1 (HISATOMI et al.) 17 July 2001 (17.07.2001) 1-24

D Further documents are listed in the continuation of Box C. D See patent family annex.

* Special categories of cited documents: “T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
“A"  document defining the general state of the art which is not considered to be principle or theory underlying the invention
of particular relevance
“X" document of particular relevance; the claimed invention cannot be
“E" earlier application or patent published on or after the international filing date considered novel or cannot be considered to involve an inventive step

when the document is taken alone
“L"  document which may throw doubts on priority claim(s) or which is cited to

establish the publication date of another citation or other special reason (as “Y” document of particular relevance; the claimed invention cannot be
specified) considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
“O”  document referring to an oral disclosure, use, exhibition or other means being obvious to a person skilled in the art
“P"  document published prior to the international filing date but later than the “&" document member of the same patent family
priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
30 July 2003 (30.07.2003) 2 1 A UG 2003
Name and mailing address of the ISA/US Authorized officer
Mail Stop PCT, Aitn: ISA/US . p
Commissioner for Patents Safet Metjahic Q.W SSWN\CT
P.O. Box 1450
Alexandria, Virginia 22313-1450 Telephone No. 703-305-3900
Facsimile No. (703)305-3230

Form PCT/ISA/210 (second sheet) (July 1998)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

