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BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to seamless reproduction of multi-angle data, and more
particularly, to an apparatus and method for guaranteeing seamless reproduction of multi-angle
data, even during a change of angle, and an information storage medium on which the

multi-angle data is recorded.

2. Description of the Related Art

[0003] Data obtained by photographing a scene at various angles and encoding the result is
called multi-angle data. While a viewer watches a scene by reproducing contents containing
the multi-angle data, if the viewer wants to see the scene photographed at a different angle,

the viewer inputs an angle change command to a reproducing apparatus. After receiving the



the viewer inputs an angle change command to a reproducing apparatus. After receiving the 1 command,
the reproducing apparatus reproduces data for a new angle. To guarantee seamless reproduction during
angle change, the multi-angle data is stored using an interleaving method in which the multi-angle data is
divided into units having a specified size and the units are recorded in an alternating fashion. To search
for and reproduce data blocks for one angle in the interleaved multi-angle data, additional information for
tracing data blocks by angles is recorded within a video bit stream. [0004] Arrival time information, such

as an arrhRhHBGISIRERHLRYIS BFSdlR s aANYE dHaiasPLinewHEaNaTs daieadeen an angle data

is reproduced, it is output and reproduced according to the ATS. In general, since an independent ATS is

added to the angle data, seamless reproduction (i.g,, without payse), cannot be ensured during change
g ULy T R e R N
continuously reproducing multi-angle data, even during a change of angle, and an information storage
medium 8??%)0%!5‘ HRIFATE Sglsanals farR S Fadeedan0e ME Qs nA SR e Sco? tHdNS #85Rt invention,
there is provided an information storage medium on which AV data for a plurality of angles is recorded,
includingade leeesrdgrbin an alternating fashion. To search for and reproduce data blocks for one angle

in the interleaved multi-angle data, additional information for tracing data blocks by angles is

recorded within a video bit stream.

[0004] Arrival time information, such as an arrival time stamp (ATS), is added to each angle
dataof the multi-angle data. When an angle data is reproduced, it is output and reproduced
according to the ATS. In general, since an independent ATS is added to the angle data,

seamless reproduction (i.e., without pause), cannot be ensured during change of angle.

BRIEF SUMMARY

[0005] The present invention provides an apparatus and method for continuously
reproducing multi-angle data, even during a change of angle, and an information storage

medium on which the multi-angle data is recorded.

[0006] According to an aspect of the present invention, there is provided an information
storage medium on which AV data for a plurality of angles is recorded, including at least one
clip, which is a recording unit of the AV data for an angle. The AV data have a plurality of jump
points which are access points which enable jumping from the angle to a different angle, and AV

data having the same jump points have the same presentation time information.



clip, which is a recording unit of the AV data for an angle. The AV data have a plurality of jump points
which are access points which enable jumping from the angle to a different angle, and AV data having
the same jump points have the same presentation time information. 2 [0007] According to another aspect
of the present invention, there is provided an information storage medium on which AV data for a plurality
of angles is recorded, including at least one clip, which is a recording unit of the AV data for an angle.
The AV data has a plurality of jump points which are access points which enable jumping from the angle

to a diffeyagbANalendisiding HRJIRVELBER1WRIFR BreviiemadifisheRtadBBrsA Y PRIBrhRYIGY the

same jump points have the same arrival time information as AV data that provides a reference time.

[0008] According to angther aspegt of the present jnvenption, there is provided an information  storage
medium SR S S e e D e LB s e e
recording unit of the AV data for an angle The AV data has a plurality of jump points which are access
points wiith BREETATRSAS RBHHE D BUrd e AGlRyie] HRAK PR 0T AR ERY AR rovides a
reference time and arrival time information of subsequent AV data, and AV data having the same jump
points haveirisrivhictiratecintsasanointthwhisihetaklenuarrival fromehafanglatior diffieke dlaaadieatherdMdes a
reference time and arrival time information of subsequent AV data.

data have data which provides a reference time, and AV data having the same jump points have

the same arrival time information as AV data that provides a reference time.

[0008] According to another aspect of the present invention, there is provided an information
storage medium on which AV data for a plurality of angles is recorded, including at least one clip
which is a recording unit of the AV data for an angle The AV data has a plurality of jump points
which are access points which enable jumping from the angle to a different angle, the AV data
have data which provides a reference time and arrival time information of subsequent AV data,
and AV data having the same jump points have arrival time information that is between arrival
time information of AV data that provides a reference time and arrival time information of

subsequent AV data.

[0009] According to still another aspect of the present invention, there is providedan
apparatus for reproducing data from an information storage medium on which AV data divided
into clips is recorded, and additional information regarding jump points is recorded separately
from the clips. The apparatus includes: a reading unit which reads the AV data from the

information storage medium; and a reproducing unit which reproduces the data read by the



[0009] According to still another aspect of the present invention, there is providedan apparatus for
reproducing data from an information storage medium on which AV data divided into clips is recorded,
and additional information regarding jump points is recorded separately from the clips. The apparatus
includes: a reading unit which reads the AV data from the information storage medium; and a
reproducing unit which reproduces the data read by the 3 reading unit by searching for and reproducing a
clip corresponding to the read data and, when a command to change to a new angle is received,

reproduciagdinglimiPbj@ AR GeRamea dHRM P AR LHRSHENAR S RRYaRUREA diRhas a

plurality of jump points which are access points which enable jumping from the angle to a different angle,
and the AV data Q Y r%hg same Jflé%}% eollsnrts have the same. presentation time mforpﬁﬁt(l)%na[OOlO]

[
Accordingjotrgryr/]g{1 another spgcat of resen%cl%'\\//ggtige ,r dé’rcé %Fo ideda method of reproducing data

from a storage medium on which AV data divided into clips is recorded, and additional information
regardind{TMPPRiRILS FRJRIdergARels frsRPthE RIS & RISy dU R R8s YR &he AV data
from the storage medium; reproducing the read data; and receiving a command to change from an angle
to a new 2engies Mvistsephintiuenaglegpraringdwen itigpacgtecioppdifiergnd ahelecanddhe’ndntwhevirgcommand
to change to a new angle is received, the reproducing reproduces a clip for the new angle from a jump

point of thexairf@jump points have the same presentation time information.

[0010] According to yet another aspect of the present invention, there is provideda method of
reproducing data from a storage medium on which AV data divided into clips is recorded, and
additional information regarding jump points is recorded separately from the clips. The method
includes: reading the AV data from the storage medium; reproducing the read data; and
receiving a command to change from an angle to a new angle. The reproducing reproduces a
clip corresponding to the read data and, when a command to change to a new angle is
received, the reproducing reproduces a clip for the new angle from a jump point of the clip for
the new angle. Each clip has a plurality of jump points which are access points which enable
jumping from the angle to the new angle, and AV data having the same jump points have the

same presentation time information.

[0011] According to another aspect of the present invention, there is provided a
computer-readable recording medium on which a program code for causing a computer to
perform a method of reproducing data from a storage medium on which AV data divided into

clips is recorded, and additional information regarding jump points is recorded separately from



the new angle. Each clip has a plurality of jump points which are access points which enable jumping
from the angle to the new angle, and AV data having the same jump points have the same presentation
time information. [0011] According to another aspect of the present invention, there is provided a
computer-readable recording medium on which a program code for causing a computer to perform a
method of reproducing data from a storage medium on which AV data divided into clips is recorded, and
additional information regarding jump points is recorded separately from 4 the clips. The method includes:

reading the AlpslataiEomathssiRaedNedihg e adugng s firadisiaige ARAIBRSHEIERGAgMand to

change from an angle to a new angle. The reproducing reproduces a clip corresponding to the read data
and, Whe,[rp1 argggﬁgﬁnd to change to a new gg%ec ) recqlved the re roducw‘]ng re reod%ees a clip for the

new angle from a Jurerlﬁoa ”Soﬁ% o H?eacﬁ%r?g}a}he newagﬁgler.o Ea%?wacqﬁ) %)saang Ural y of jump points which

are access points which enable jumping from the E%%e to the new angle, and AV data having the same
i

jump poifte1RAYE IR SRR F7E SR FOH TRRENARGHRAIIGH SRSOATR ABCoMIRG oM aRRANRCA8REE of the

present invention, there is provided a method of seemlessly reproducing multi-angle data including:
completirig 2eudugiivis ofcaiid. dacar¢oroduining aepiedutrmy el fre thagienahgla domduicet and
reproducing angle data for a second

point of the clip for the new angle. Each clip has a plurality of jump points which are access

points which enable jumping from the angle to the new angle, and AV data having the same

jump points have the same presentation time information.

[0012] According to still another aspect of the present invention, there is provided a method
of seemlessly reproducing multi-angle data including: completing reproduction of angle data for
a first angle; changing the angle to be reproduced; and reproducing angle data for a second
angle. The angle data have a plurality of jump points which are access points which enable
jumping from the first angle to the second angle, and angle data having the same jump points

have the same presentation time information.

[0013] Additional and/or other aspects and advantages of the present invention will be set
forth in part in the description which follows and, in part, will be obvious from the description, or

may be learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS



angle. The angle data have a plurality of jump points which are access points which enable jumping from
the first angle to the second angle, and angle data having the same jump points have the same
presentation time information. [0013] Additional and/or other aspects and advantages of the present
invention will be set forth in part in the description which follows and, in part, will be obvious from the
description, or may be learned by practice of the invention. BRIEF DESCRIPTION OF THE DRAWINGS
5 [0014] These and/or other aspects and advantages of the present invention well become apparent and

more reagpy appregiaied ARttt euingsdeiailef AasEHR P thd e st iRAEHBRUAL) WEBJhE

accompanying drawings of which: FIG. 1 is a diagram of an angle block on which multi-angle data is
recorded; FIG. 2.is a di%gram i1‘|an le da glﬂdrhjjlﬂeldfgﬁ?@( Ia&reﬂ[g 3 RLagess %f {ei((:eer;viirqg an angle

apparent and move readily appreciaie egcription,
change cothmand. and jumping Yo SRother angle dafa; IS a bloc 8la§ram of an apparatus for

reproducing a motion g;cture experts group (MPEG)-2 transport stream (TS) from a storage medium

accordinGB AP EPRBYEIHIHRLAAMBAPFEEHBH ISRV IHFE: 4 is a diagram of clips for angles; and

FIG. 1 is a diagram of an angle block on which multi-angle data is recorded;

FIG. 2 is a diagram of angle data and used for explaining a process of receiving an angle
change command, and jumping to another angle data;

FIG. 3 is a block diagram of an apparatus for reproducing a motion picture experts group
(MPEG)-2 transport stream (TS) from a storage medium according to an embodiment of the
present invention;

FIG. 4 is a diagram of clips for angles; and

FIG. 5 is a diagram illustrating a decoding process according to an arrival time clock
(ATC) and a system time clock (STC) during seamless change of angle according to an

embodiment of the present invention.
DETAILED DESCRIPTION OF EMBODIMENTS

[0015] Reference will now be made in detail to embodiments of the present invention,
examples of which are illustrated in the accompanying drawings, wherein like reference
numerals refer to the like elements throughout. The embodiments are described below in order

to explain the present invention by referring to the figures.

[0016] FIG. 1 is a diagram of an angle block in which multi-angle data is stored.



FIG. 5 is a diagram illustrating a decoding process according to an arrival time clock (ATC) and a system
time clock (STC) during seamless change of angle according to an embodiment of the present invention.
DETAILED DESCRIPTION OF EMBODIMENTS [0015] Reference will now be made in detail to
embodiments of the present invention, examples of which are illustrated in the accompanying drawings,
wherein like reference numerals refer to the like elements throughout. The embodiments are described
below in order to explain the present invention by referring to the figures. [0016] FIG. 1 is a diagram of an

angle blogly¥rjvhieR ity HiedlaisHiaeesobl 968 1 BeigringdeidFinkt abrRials Riockid Qruis

constructed such that a plurality of cells are arranged in parallel. These cells can be reproduced only one
at a time by:asersselerionr Ihs cells thatior e angls Rloskchave fhe samedenraductign time and
correspon 0% speEﬁlc angle. “‘et%e ceﬁs, which are units oprx,‘prod%c |on,ef0tym an angle %?ocE; data for a
specific angle is divided into interleaved units glLVUs) and recorded on video objects (VOBs), which are

recording! URiES8HRPEENE s ATAFPIREO PAVR) IRIBEIRSE AR FHRHERG R HOtHRPYUD IBRFIG. 2 is a

diagram of angle data and used for explaining a process of receiving an angle change command, and
jumping gpasiticharaegld thetgells, which are units of reproduction, form an angle block, data for a

specific angle is divided into interleaved units (ILVUs) and recorded on video objects (VOBSs),

which are recording units, and cells, which are recording units, using the interleaving method.

[0018] FIG. 2 is a diagram of angle data and used for explaining a process of receiving an

angle change command, and jumping to another angle data.

[0019] Each angle data comprises ILVUs. The maximum number of angles supported by a
Digital Video Disc (DVD) is nine. Referring to FIG. 2, first angle data is AGL_C #1 210, second
angle data is AGL_C #2 220, ... ninth angle data is AGL_C #9 230. To reproduce the first or
ninth angle data while the second angle data AGL_C #2 220 is being reproduced, a jumpis
made to a pertinent ILVU of the first or ninth angle data. To seamlessly reproduce video data
even if a user issues a command to change angles at a certain time during reproduction of an
ILVU of the second angle data, it is necessary to complete reproduction of the currently
reproduced ILVU of the second angle data and then jump to the desired ILVU of the first or ninth

angle data.

[0020] FIG. 3 is a block diagram of an apparatus for reproducing a motion picture experts

group (MPEG)-2 transport stream (TS) from a storage medium.



[0019] Each angle data comprises ILVUs. The maximum number of angles supported by a Digital Video
Disc (DVD) is nine. Referring to FIG. 2, first angle data is AGL_C #1 210, second angle data is AGL_C
#2 220, ... ninth angle data is AGL_C #9 230. To reproduce the first or ninth angle data while the second
angle data AGL_C #2 220 is being reproduced, a jumpis made to a pertinent ILVU of the first or ninth
angle data. To seamlessly reproduce video data even if a user issues a command to change angles at a
certain time during reproduction of an ILVU of the second angle data, it is necessary to complete

reproductipiyef (NGEERRInEHETUEES A1 6 SetoRE e Al dAa0RNSHIARRIMAIDAY dipadesired

ILVU of the first or ninth angle data. [0020] FIG. 3 is a block diagram of an apparatus for reproducing a

motion pigture, experts group )z nsport stre, mé from a storage medium._7 [0021] A reading
i 316 R R B e T o SR R R R R o285 ot o
MPEG-2 TS. A read buffer 320 temporarily stores the data at a read data rate R"d. A source

de-packetF8r 360 eads RN 98 EeRRG ARSI SRTR S 4B PG dnie 539 R TRIMAR 8F the read

buffer 320, removes an arrival time stamp (ATS) from the data, and outputs the data in the form of

MPEG-2 regdpdaiReaie Raecbdies 340 Hutietd20aremPES an Jrivattioelisigny dd@skenatindatae stamp
(PTS) contained in the MPEG-2 TS packets, and

and outputs the data in the form of MPEG-2 TS packets. A decoder 340 decodes an MPEG-2
TS according to a presentation time stamp (PTS) contained in the MPEG-2 TS packets, and

displays the result on a display unit 350.

[0022] The AV data recorded on the storage medium 305 is packet data formed by coding
audio or video data and breaking it up into packets having a specified size according to a
specified transmission method. For example, if the data is transmitted in the form of the
MPEG-2 TS according to ISO/IEC 13818-1 standards, the specified size of the packets is 188
bytes. As a further example, if the data is transmitted using an asynchronous transfer mode
(ATM) method, the specified size of the packets is 53 bytes. The packet data may be

transmitted over, for example, a cable or a local area network (LAN).

[0023] When the packet data is transmitted in digital broadcasting, transmission time
intervals between the packet data are not constant. That is, a transmitter transmits the packet
data at appropriate time intervals considering a buffering state of a receiver, and the receiver

decodes and displays the packet data immediately after receiving the packet data.



displays the result on a display unit 350. [0022] The AV data recorded on the storage medium 305 is
packet data formed by coding audio or video data and breaking it up into packets having a specified size
according to a specified transmission method. For example, if the data is transmitted in the form of the
MPEG-2 TS according to ISO/IEC 13818-1 standards, the specified size of the packets is 188 bytes. As
a further example, if the data is transmitted using an asynchronous transfer mode (ATM) method, the
specified size of the packets is 53 bytes. The packet data may be transmitted over, for example, a cable

or a locayggednetyrie(bANhd I HpAMka LS IBREES B ErPaHYHRSHIDAIHTRiRERRIAGAENT,

transmission time intervals between the packet data are not constant. That is, a transmitter transmits the

packet dgia 2 approRRLe fime INferyalv.Ransidaing.a yllSHng siale of aegrivor aRddngdegeiver
decodes andedlsplays the packet data |mmeds|ately arter 9eyée|vmg the paci?et ata. % Rﬁbfzﬁ owever,
when the packet data is recorded on a storage medium, it is inefficient to store it at the transmission time

intervals AR PARGY daEns iRt B RIgORIS ladriah iheRagsiidaia it PRI AR ant time

intervals at which the packet data is transmitted are important when the stored packet data is output to
the decodfepoTtaiy iheechastonedureskef data ieouipet iovbefidepoderundeidlispedbtise pduKtsr dhthds
transmitted to the decoder regardless of

receiver overflows or underflows if the packet data is transmitted to the decoder regardless of

the transmission time information. Accordingly, a transmission system is constructed such that
the transmitter adjusts the time intervals between the packet data considering the state of the

buffer in the receiver and transmits the packet data at the adjusted time intervals.

[0025] If the packet data is stored on the storage medium, not in the transmission system, it
is necessary to add arrival time information to all the packets and output the packets to the
reproducing apparatus according to the information. To this end, the reproducing apparatus
includes a clock generator 360 which generates a clock of a specified frequency. The clock
generator 360 generates clock signals at, by way of non-limiting example, 27MHz. The
reproducing apparatus also includes a counter 370 which counts the clock signals, e.g., 27MHz
clock signals, generated by the clock generator 360. The counter 370 receives an initial
counter value from the source de-packetizer 330 to set an initial value, and then, counts the

27MHz clock signals and transmits arrival time information to the source de-packetizer 330.

[0026] FIG. 4 is a diagram of clips for angles.



the transmission time information. Accordingly, a transmission system is constructed such that the
transmitter adjusts the time intervals between the packet data considering the state of the buffer in the
receiver and transmits the packet data at the adjusted time intervals. [0025] If the packet data is stored on
the storage medium, not in the transmission system, it is necessary to add arrival time information to all
the packets and output the packets to the reproducing apparatus according to the information. To this
end, the reproducing apparatus includes a clock generator 360 which generates a clock of a specified

frequencygoig ClaskBRPIGIOG320IIBRAEASS LOGK P RISIAL BXEYRM PN KBERxRMPle, 27MHZ.

The reproducing apparatus also includes a counter 370 which counts the clock signals, e.g., 27MHz

clock signals, generated.hy the clack generatar %Igo. he coun 70 recelves an initial counter value
from the SOl et TS e R e o TS Sl Sk e et anc
transmits arrival time information to the source de-packetizer 330. [0026] FIG. 4 is a diagram of clips for

angles. SRATDIPPREFEFAIRS 15 EA Ok RYSRSH AR BtGURREHBIARAS dHRERTedSh T 'FRERRAton. Jump

points located at the same positions have the same PTS value. To continuously (i.e., seemlessly)
reproduceegores diata, fevad ekirispagip day v athaspeehindetsodein 360areatishad gige viidles data for a
desired angle having the same time as data for a current angle, with

reference to the PTS value contained in the MPEG-2 TS, and displays the decoded data

through the display unit 350.

[0028] The jump points have position information about data for a first angle for a second
angle. Additional information regarding intervals and positions of the jump points is recorded in
a separate space of the storage medium and is used for searching for a new position of data to
be reproduced by performing a seamless reproduction process during a change of angle. Clips
which should be reproduced at the same time have the same PTS value. Thus, arrival time
information of packets input from the source de-packetizer to the decoder allows seemless

reproduction of video data during a change of angle.

[0029] Thatis, to continuously reproduce AV data, even during a change of angle, ATC
values as well as STC values are consistently maintained. When a user changes angles and a
new clip is input from the read buffer to the source de-packetizer, the reproducing apparatus
does not reset a counter for an arrival time clock with reference to a first ATS value of the newly

read clip. If the counter is reset with reference to the first ATS value of the new clip, a

10



reference to the PTS value contained in the MPEG-2 TS, and displays the decoded data through the
display unit 350. [0028] The jump points have position information about data for a first angle for a second
angle. Additional information regarding intervals and positions of the jump points is recorded in a
separate space of the storage medium and is used for searching for a new position of data to be
reproduced by performing a seamless reproduction process during a change of angle. Clips which should
be reproduced at the same time have the same PTS value. Thus, arrival time information of packets

input frorg;$B8#AMIGEEBIRRFKERIZRT doateiHE RMtEGa AWSISRERPEER HRIREUATPR Qividep data during a
change of angle. [0029] That is, to continuously reproduce AV data, even during a change of angle, ATC

values asuxvoel as STC vangs are %onsistfently mgigtainedﬁ Wt}en g user changes angles and a new clip

| I .
.. OWS Ol pV S, , dnNd seamless-re ction’Is not assyred.
is input OGRS e e Mo S Soa cfe-p cketizer, the reproHucmg apparatus does not reset a

counter for an arrival time clock with reference to a first ATS value of the newly read clip. If the counter is

reset wit ence to the first ATS value of the new clip, a 10 discontinuity occurs in the ATC and the

V2o 08en ARSH) S e PR R R SR TR F B S L R R B Bhrocuction i

not assured. [0030] Accordingly, the packet data for angles in the packet data structure for seamless
reproduction have appropriate ATS values, and even if the packet data is changed, the

reproducing apparatus does not reset the counter and continuously operates according to a

preset ATC.

[0031] Aclip of data for one angle comprises several small ILVUs. In the case where there
are clips for many angles of one scene, the clips are recorded in an interleaved manner. In this
case, an ILVU is a unit of jumping, and a starting point of each ILVU is called a jump point. To
reproduce a clip for one angle, a jump is made to an ILVU of the angle. The jump point is used
to search for a subsequent ILVU after completion of reproduction of the current ILVU. The jump

point is also used during a change of angle.

[0032] The jump point information about clips which are reproduced at the same time has the
same PTS value and the same ATS value so as to prevent discontinuity. It is also possible that
the jump point information has a value between the same ATS value and an ATS value of a

subsequent jump point to achieve seamless reproduction.

[0033] FIG. 5is a diagram illustrating a decoding process according to an ATC and an STC

during a seamless change of angle.

11



reproduction have appropriate ATS values, and even if the packet data is changed, the reproducing
apparatus does not reset the counter and continuously operates according to a preset ATC. [0031] A clip
of data for one angle comprises several small ILVUs. In the case where there are clips for many angles
of one scene, the clips are recorded in an interleaved manner. In this case, an ILVU is a unit of jumping,
and a starting point of each ILVU is called a jump point. To reproduce a clip for one angle, a jump is
made to an ILVU of the angle. The jump point is used to search for a subsequent ILVU after completion

of reprodiggi Of IBHHAERY HIY\S, E0EHBRgPHBLIRASR HRSSLEHHS/HNRESE M RDEIR:)32] The

jump point information about clips which are reproduced at the same time has the same PTS value and

the same ATS value, so as to_prevent discontinuity..,It ist also.possible ;hat the LU"AH' oint i I[Qfmation has
cc%ntmum{ﬁ déco In%ﬁp cess Is perform Hrgﬂho ca¥|5| % iscontinuity in the A and$1 )
a value between the same value and an value of a subsequentjump point to achieve seamless

reproduction. [0033] FIG. 5 is a diagram illustrating a decoding process according to an ATC and an STC
during a 88hf=S¥ThERER BNSMOREP 15 TRYSI Re feRiAgHNe aPrarals PiHdGgf &%@ SPigieIdTRehged

during AV data reproduction, a continuous decoding process is performed without causing discontinuity
in the ATesshav@meference to ATS and STC values of the new clip. In order for the reproducing

apparatus to continuously reproduce the video, the same jump points must have the same PTS
values. To this end, an ATS value of a packet to which a jump needs to be made should be
equal to an ATS value of a first TS packet, or a value between the ATS value of the first packet

and the ATS value of the next jump point.

[0035] The present invention may be embodied in a general purpose digital computer by
running a program from a computer-readable medium, including but not limited to storage media
such as ROMs, RAMs, CD-ROMs, magnetic storage media, floppy discs, optical storage media,
and carrier waves (e.g., transmission over the Internet). The computer-readable recording
medium can be distributed among a network of computers, or made accessible to computers
connected to the network, so that the method of the present invention may be stored as a

computer-readable code and executed in a distributed computing environment.

[0036] As described above, the apparatus and method according to the present invention
can seemlessly reproduce multi-angle data by first completing the reproduction of angle data
photographed at one angle, changing the angle, and reproducing angle data photographed at

the new angle.
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That is, even when a new clip is input in the reproducing apparatus of FIG. 3, the counter is not reset with
reference to ATS and STC values of the new clip. In order for the reproducing apparatus to continuously
reproduce the video, the same jump points must have the same PTS values. To this end, an ATS value
of a packet to which a jump needs to be made should be equal to an ATS value of a first TS packet, or a
value between the ATS value of the first packet and the ATS value of the next jump point. [0035] The
present invention may be embodied in a general purpose digital computer by running a program from a
computeggegHable A, 1\ HRINSLRHE ARIJITNEESHRSHCHARR DR A SHEBASHBRMRIRAMS, CD-ROMS,
magnetic storage media, floppy discs, optical storage media, and carrier waves (e.g., transmission over
the Interngl). Tne cmRHlereadahis ecaling medivm qan he.distiBuied among.anciefiogly
computers, or made accessible 16 computers connected 10 the network, so that the me hod of the
present invention may be stored as a computer-readable code and executed in a distributed computing
environnéhERES L YdEeRB S LT hha hiNgh FIRIVSR ANRYeRT JH A B HIRSE S TROIFRRISt invention
can seemlessly reproduce multi-angle data by first completing the reproduction of angle data
photographbduatiepartirg)feraliaegiingivlesaangespimidt &g doiasihgnatigl s chita ghuitisrigotefined e new
angle. 12

the claims and their equivalents.
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[0037] Although a few embodiments of the present invention have been shown and described, the
present invention is not limited to the described embodiments. Instead, it would be appreciated by those
skilled in the art that changes may be made in these embodiments without departing from the principles
and spirit of the invention, the scope of which is defined by the claims and their equivalents. 13 CLAIMS
What is claimed is: 1. An information storage medium on which AV data for a plurality of angles is
recorded, comprising: at least one clip, which is a recording unit of the AV data for an angle, wherein the
AV data kad\BSurality of jump points which are access points which enable jumping from the angle to a
different qué?isaé?g\%'?é\/ data having the same jump points have the same presentation time
information. 2. An information storage medium on which AV data for a plurality of angles is recorded,

comprising: at lgast ongrliRe M SBrERROREBMIMBhAl RS AV daiiPnaaagdicotungieinghe AV data
have a plurality of jump points which are access points which
recorded, comprising:
at least one clip, which is a recording unit of the AV data for an angle,
wherein the AV data has a plurality of jump points which are access points which enable

jumping from the angle to a different angle, and the AV data having the same jump points have

the same presentation time information.

2. An information storage medium on which AV data for a plurality of angles is
recorded, comprising:

at least one clip, which is a recording unit of the AV data for an angle,

wherein the AV data have a plurality of jump points which are access points which
enable jumping from the angle to a different angle, the AV data have data which provides a
reference time, and the AV data having the same jump points have the same arrival time

information as AV data that provides a reference time.

3. An information storage medium on which AV data for a plurality of angles is

recorded, comprising:

at least one clip which is a recording unit of the AV data for an angle,

14



enable jumping from the angle to a different angle, the AV data have data which provides a reference
time, and the AV data having the same jump points have the same arrival time information as AV data
that provides a reference time. 3. An information storage medium on which AV data for a plurality of
angles is recorded, comprising: at least one clip which is a recording unit of the AV data for an angle, 14
wherein the AV data havea plurality of jump points which are access points which enable jumping from
the angle to a different angle, the AV data have data which provides a reference time and arrival time

information of sypREHaRE AY §akin Akh BRI R Rﬁ\ﬂe%@ﬁ/ﬁ@mﬁﬂ%%mt@ RREMabidme

information that is between arrival time information of the AV data that provides a reference time and

arnival time {ploimaten, eGRsaaaRLAY dala. 4 e nfarmatensleademedium.of fm g wherein
the arrival timeInformation 1S an arrival time stamp value. 5. The information storage medium of claim 3,
wherein the arrival time information is an arrival time stamp value. 6. An apparatus for reproducing data

from an iHFOPABHGH YRIiGE IWeERANCEPhAYBRCHGH AN SRR EIGHRS AipeaierBRYRsEHe A3 addiidnal

information regarding jump points is
points have arrival time information that is between arrival time information of the AV data that

provides a reference time and arrival time information of subsequent AV data.

4. The information storage medium of claim 2, wherein the arrival time information

is an arrival time stamp value.

5. The information storage medium of claim 3, wherein the arrival time information

is an arrival time stamp value.

6. An apparatus for reproducing data from an information storage medium on which
AV data divided into clips is recorded, and additional information regarding jump points is
recorded separately from the clips, comprising:

a reading unit which reads the AV data from the information storage medium; and

a reproducing unit which reproduces the data read by the reading unit by searching for
and reproducing a clip corresponding to the read data and, when a command to change to a
new angle is received, reproducing a clip for the new angle from a jump point of the clip for the

new angle,

15



recorded separately from the clips, comprising: a reading unit which reads the AV data from the
information storage medium; and a reproducing unit which reproduces the data read by the reading unit
by searching for and reproducing a clip corresponding to the read data and, when a command to change
to a new angle is received, reproducing a clip for the new angle from a jump point of the clip for the new
angle, 15 wherein each clip has a plurality of jump points which are access points which enable jumping
from the angle to a different angle, and the AV data having the same jump points have the same

presentation timgHg{ealiare!j-nHRe RalaFe Rhaaitifs WhereidRe @RpifdeaaEiagdymts. 8. The
apparatus of claim 6, wherein the AV data having the same jump points has the same arrival time

informatip, a5 NG RRLA Nl PLOVIASS & LRISICARS ing, 2,06 ARRETRLLSATIAIN Aucreln he AV
data having same jumpgpomts as arrivartime information that isbetween arrival'time information of
the AV data that provides a reference time and arrival time information of subsequent AV data. 10. The

apparatu'6ARMPESHABIAR YR AMRFZIFHAR information is an arrival time stamp value.

7. The apparatus of claim 6, wherein the clips are recording units.

8. The apparatus of claim 6, wherein the AV data having the same jump points has

the same arrival time information as the AV data that provides a reference time.

9. The apparatus of claim 6, wherein the AV data having the same jump points has
arrival time information that is between arrival time information of the AV data that provides a

reference time and arrival time information of subsequent AV data.

10. The apparatus of claim 6, wherein the arrival time information is an arrival time
stamp value.
11. The apparatus of claim 6, wherein the reproducing unit maintains a counter value

contained in the reproducing apparatus when the angle change command is received and AV

data for the new angle is reproduced.
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11. The apparatus of claim 6, wherein the reproducing unit maintains a counter value contained in the
reproducing apparatus when the angle change command is received and AV data for the new angle is
reproduced. 16 12. The apparatus of claim 6, further comprising: a buffer which temporarily stores the
read data read by the read unit; a source de-packetizer which reads the data stored in the buffer,
removes arrival time stamp information from the data, and outputs the data. 13. The apparatus of claim
12, further comprising: a clock generator which generates a clock signal; and a counter which sets an

initial counter valde as-a{infialMRIYer RUAE, eI Cosigaly: and transmits arrival time information to
the source de-packetizer, wherein the source de-packetizer provides the initial counter value. 14. The

apparatus of claji b Whelaindhe A fRs reegtlcd.on e sloragemediym, s packet data formed by
coding audio or video data and breaking up the audio or video data into packeéts having a specified size

according to a specified transmission method. 15. The apparatus of claim 14, wherein the data is
transmitted in af RASEEE 2-RAFISHFEE BRI R0 JBE SRR RIS B AR Y Ha EETQYER EATYE! dMPthe

specified size of the
stamp information from the data, and outputs the data.

13. The apparatus of claim 12, further comprising:

a clock generator which generates a clock signal; and

a counter which sets an initial counter value as an initial value, counts the clock signals,
and transmits arrival time information to the source de-packetizer,

wherein the source de-packetizer provides the initial counter value.

14. The apparatus of claim 6, wherein the AV data recorded on the storage medium
is packet data formed by coding audio or video data and breaking up the audio or video data

into packets having a specified size according to a specified transmission method.
15. The apparatus of claim 14, wherein the data is transmitted in an MPEG-2

transmission stream according to ISO/IEC 13818-1 standards and the specified size of the

packets is 188 bytes.
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packets is 188 bytes. 17 16. The apparatus of claim 14, wherein, when the data is transmitted using an
asynchronous transfer mode (ATM) method, the specified size of the packets is 53 bytes. 17. The
apparatus of claim 6, wherein the data is transmitted over one of a cable and a local area network (LAN).
18. A method of reproducing data from a storage medium on which AV data divided into clips is
recorded, and additional information regarding jump points is recorded separately from the clips,
comprising: reading the AV data from the storage medium; reproducing the read data; and receiving a

command to chagge frope apapaigserRfw RNARe MR RIRANRd BRI MIFAIEAARERAIESS anclip
corresponding to the read data and, when a command to change to the new angle is received, the

reproducing fepgdyeas AGlp I beaRl AN TR AlmB RSl ar NG R andle. and
wherein each clip has a plurality of jump points which aré access points which enable jumping from the
angle to the new angle, and the AV data having the same jump points have the same presentation time

information.

17. The apparatus of claim 6, wherein the data is transmitted over one of a cable and

a local area network (LAN).

18. A method of reproducing data from a storage medium on which AV data divided
into clips is recorded, and additional information regarding jump points is recorded separately
from the clips, comprising:

reading the AV data from the storage medium;

reproducing the read data; and

receiving a command to change from an angle to a new angle,

wherein the reproducing reproduces a clip corresponding to the read data and, when a
command to change to the new angle is received, the reproducing reproduces a clip for the new
angle from a jump point of the clip for the new angle, and

wherein each clip has a plurality of jump points which are access points which enable
jumping from the angle to the new angle, and the AV data having the same jump points have the

same presentation time information.
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18 19. The method of claim 18, wherein the AV data having the same jump points has the same arrival
time information as AV data that provides a reference time. 20. The method of claim 18, wherein the AV
data having the same jump points has arrival time information that is between arrival time information of
AV data that provides a reference time and arrival time information of subsequent AV data. 21. The
method of claim 18, wherein the arrival time information is an arrival time stamp value. 22. The method of
claim 18, wherein the read data reproducing step maintains a counter value contained in a reproducing

apparatus wheny§e anglg ranGe SRIRATE! iﬁhée&ﬁiw@/\@%a&%mﬁgﬁ%@aﬁ@%mr%%medium on
o

which a program code for causing a computer to perform a method of reproducing data from a storage

medium gnwhich A, drti < Mgetnia slnssdechided and-adiifionalinfprmation regarding jump points
is recorded separately from the clips, the method comprising: reading the AV data from the storage

medium; reproducing the read data; and 19

20. The method of claim 18, wherein the AV data having the same jump points has
arrival time information that is between arrival time information of AV data that provides a

reference time and arrival time information of subsequent AV data.

21. The method of claim 18, wherein the arrival time information is an arrival time

stamp value.

22. The method of claim 18, wherein the read data reproducing step maintains a
counter value contained in a reproducing apparatus when the angle change command is

received.

23. A computer-readable recording medium on which a program code for causing a
computer to perform a method of reproducing data from a storage medium on which AV data
divided into clips is recorded, and additional information regarding jump points is recorded
separately from the clips, the method comprising:

reading the AV data from the storage medium;

reproducing the read data; and
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receiving a command to change from an angle to a new angle, wherein the reproducing reproduces a clip
corresponding to the read data and, when a command to change to a new angle is received, the
reproducing reproduces a clip for the new angle from a jump point of the clip for the new angle, and
wherein each clip has a plurality of jump points which are access points which enable jumping from the
angle to the new angle, and the AV data having the same jump points have the same presentation time
information. 24. A method of seemlessly reproducing multi-angle data comprising: completing

reproduction of angigidgiadenairt BNaIsH s aBeING, higrRNEl iRReFgRIoduced; and reproducing angle
data for a second angle, wherein the angle data have a plurality of jump points which are access points

which enable J”va%'r%%f{r?é”réQF?H&%‘{nar%“%ert%LEESsSae%%E‘%oar‘Pe%'Eor?‘d?r‘%'g%%%9‘8‘5% ARG REME Jump
points have the same presentation time mformation. 20
command to change to a new angle is received, the reproducing reproduces a clip for the new
angle from a jump point of the clip for the new angle, and
wherein each clip has a plurality of jump points which are access points which enable

jumping from the angle to the new angle, and the AV data having the same jump points have the

same presentation time information.

24. A method of seemlessly reproducing multi-angle data comprising:

completing reproduction of angle data for a first angle;

changing the angle to be reproduced; and

reproducing angle data for a second angle,

wherein the angle data have a plurality of jump points which are access points which
enable jumping from the first angle to the second angle, and angle data having the same jump

points have the same presentation time information.
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