
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(10) International Publication Number
(43) International Publication Date

27 August 2009 (27.08.2009) WO 2009/104869 Al

(51) International Patent Classification: Wonju-si, Gangwon-do 220-710 (KR). CHI, WonSup
H04N 7/54 (2006.01) H04N 7/24 (2006.01) [KR/KR]; Yonsei Univ., 234, Maeji-ri, Heungeop-myeon,

Wonju-si, Gangwon-do 220-710 (KR).
(21) International Application Number:

PCT/KR2008/007859 (74) Agent: MUHANN PATENT & LAW FIRM; 2 , 5, 6th

Floor, Myeonglim Building, 5 1-8 Nonhyeon-dong, Gang-
(22) International Filing Date:

nam-gu, Seoul 135-814 (KR).
3 1 December 2008 (3 1.12.2008)

(81) Designated States (unless otherwise indicated, for every
(25) Filing Language: English kind of national protection available): AE, AG, AL, AM,

(26) Publication Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
(30) Priority Data: EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,

10-2008-001 5154 HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KZ,
20 February 2008 (20.02.2008) K R LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG,

10-2008-0025042 18 March 2008 (18.03.2008) K R MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

(71) Applicant (for all designated States except US): ELEC¬ OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG, SK,

TRONICS AND TELECOMMUNICATIONS RE¬ SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA, UG,

SEARCH INSTITUTE [KR/KR]; 161, Gajeong-dong, US, UZ, VC, VN, ZA, ZM, ZW.

Yuseong-gu, Daejeon 305-700 (KR). (84) Designated States (unless otherwise indicated, for every

(72) Inventors; and kind of regional protection available): ARIPO (BW, GH,

(75) Inventors/Applicants (for US only): JUNG, Soon-He- GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

ung [KRVKR]; c/o Electronics and Telecommunications ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

Research Institute, 161, Gajeong-dong, Yuseong-gu, Dae¬ TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

jeon 305-700 (KR). YOO, Jeong Ju [KR/KR]; c/o Elec¬ ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

tronics and Telecommunications Research Institute, 161, MC, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR), OAPI

Gajeong-dong, Yuseong-gu, Daejeon 305-700 (KR). (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,

HONG, Jin Woo [KR/KR]; c/o Electronics and Telecom¬ NE, SN, TD, TG).

munications Research Institute, 161, Gajeong-dong, Published:
Yuseong-gu, Daejeon 305-700 (KR). SEO, Kwang-Deok
[KR/KR]; Yonsei Univ., 234, Maeji-ri, Heungeop-myeon, — with international search report (Art. 21(3))

[Continued on next page]

(54) Title: METHOD AND APPARATUS FOR SVC VIDEO AND AAC AUDIO SYNCHRONIZATION USING NPT

[Fig 4]

INFORMATION
H O TRjEcrCpEIVrIrNMrG: . I . OhlbRMlN Λ llON

15()

UNIT
UNIT

VIDFO
120 - INFORMATION OUTPUT 160

ANALYSTS UMl
UNIT

CON l ROL
UNIT

AUDIO DISPLAY
130 - INFORMATION INTERVAL 170

ANALYSIS ADIUSTMENT
UNIT UMT

CALCULATION
140 UNIl'

-

(57) Abstract: A method of supporting synchronization o f Scalable Video Coding (SVC) information and Advanced Audio Cod¬

ing (AAC) information using a Normal Play Time (NPT), the method including: receiving video information using a decoding ap¬
paratus; receiving audio information using the decoding apparatus; calculating the NPT of the video information using a Real-time
Transport Protocol (RTP) time stamp included in the received video information; calculating the NPT of the audio information us¬

ing the RTP time stamp included in the received audio information; comparing the NPT of the video information and the NPT of

the audio information to calculate a difference value; determining whether the calculated difference value is included in a specific
synchronization region; and outputting the audio information and the video information when the calculated difference value is

determined to be included in the specific synchronization region.
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Description
METHOD AND APPARATUS FOR SVC VIDEO AND AAC

AUDIO SYNCHRONIZATION USING NPT

Technical Field
[1] The present invention relates to a method and apparatus for supporting synchro

nization of Scalable Video Coding (SVC) information and Advanced Audio Coding

(AAC) information using a Normal Play Time (NPT), and more particularly, to a

method and apparatus for supporting synchronization with respect to video and audio

using an NPT induced from time stamp information to be recorded in a header of a

Real-time Transport Protocol (RTP) packet when performing RTP packetization of the

SVC information and the AAC information and transmitting the SVC information and

the AAC information in an Internet Protocol (IP) network such as the Internet.

[2] This work was supported by the IT R&D program of MIC/IITA [2005-S- 103-03, D e

velopment of Ubiquitous Content Access Technology for Convergence of

Broadcasting and Communications].

Background Art
[3] Generally, a Real-time Transport Protocol (RTP) packet is used for transmitting

media data in order to transmit video/audio using an Internet Protocol (IP) network,

and an RTP Control Protocol (RTCP) packet is used for secondarily cooperating with

the RTP packet.

[4] In particular, one of various important functions of the RTCP packet is providing

media synchronization information. Since the video and the audio are different media,

a media sampling rate for acquiring an access unit corresponding to a unit of RTP

packetization is different from each other.

[5] Accordingly, the video and the audio need to be transmitted using each different RTP

session. Information used for synchronization in a header corresponds to a "time

stamp" field, and a value is independently generated for each video/audio access unit

based on the sampling rate of the video and the audio.

[6] Since the video and the audio independently generate a "time stamp" value, synchro

nization between the video and the audio may not be performed using only "time

stamp" information. Accordingly, time information to which a video stream and an

audio stream may be commonly referred is required for providing synchronization

between the video and the audio.

[7] A method of providing common time information uses an RTCP Sender Report (SR)

packet. A "Normal Play Time (NPT) time stamp" field provides the common time in

formation to which the video and the audio are commonly referred, and an "RTP time



stamp" field records an RTP time stamp of the video or the audio corresponding to an

"NPT time stamp".

[8] Accordingly, each RTP time stamp value by which synchronization between the

video and the audio is performed by a medium of the "NPT time stamp" may be

estimated. Each RTCP session is generated for each of a video session and an audio

session, and is transmitted to be within 5 % of the total traffic. Each time the RTCP

session is periodically transmitted, the RTP time stamp of each media corresponding to

the NPT time stamp is recorded in the RTCP packet and is transmitted, thereby

enabling a receiver to acquire the information required for synchronization.

[9] As described above, since a legacy media synchronization method requires the "time

stamp" information of the RTP packet and transmission of the RTCP SR packet peri

odically providing the NPT time stamp value, complexity or a processing process is

complex.

[10] In particular, when an amount of traffic of a network is excessive, a congestion

problem of the network may worsen due to the RTCP SR packet transmission.

Disclosure of Invention

Technical Problem
[11] The present invention provides a method of calculating a Normal Play Time (NPT)

of audio information and video information using a Real-time Transport Protocol

(RTP) time stamp.

[12] The present invention also provides a method of inducing an NPT from a time stamp

value with respect to a received video and a received audio to provide synchronization

between two media.

[13] The present invention also provides a method of inducing an NPT using only an RTP

time stamp by eliminating a separate need for transmitting and processing an RTP

Control Protocol Sender Report (RTCP SR) packet of video information and audio in

formation.

[14] The present invention also provides a method of reducing a number of User

Datagram Protocol (UDP) ports required for transmitting an RTCP packet, and

reducing an amount of control traffic coming into a network since RTCP packet

transmission is unnecessary.

Technical Solution
[15] According to an aspect of the present invention, there is provided a method of ex

tracting a Normal Play Time (NPT) of Scalable Video Coding (SVC) information

using a Real-time Transport Protocol (RTP) time stamp, the method including:

receiving video information from a decoding apparatus; extracting a specific output

screen RTP time stamp of the video information; calculating a difference value by sub-



trading a first output screen RTP time stamp of the video information from the

extracted specific output screen RTP time stamp of the video information; and

defining, as the NPT of the video information, a value calculated by dividing the

difference value by a sampling rate with respect to an access unit of the video in

formation.

[16] According to another aspect of the present invention, there is provided a method of

extracting an NPT of Advanced Audio Coding (AAC) information using an RTP time

stamp, the method including: receiving audio information from a decoding apparatus;

extracting a specific output screen RTP time stamp of the audio information; cal

culating a difference value by subtracting a first output screen RTP time stamp of the

audio information from the extracted specific output screen RTP time stamp of the

audio information; and defining, as the NPT of the audio information, a value

calculated by dividing the difference value by a sampling rate with respect to an access

unit of the audio information.

[17] According to still another aspect of the present invention, there is provided a method

of supporting synchronization of SVC information and AAC information using an

NPT, the method including: receiving video information using a decoding apparatus;

receiving audio information using the decoding apparatus; calculating the NPT of the

video information using an RTP time stamp included in the received video in

formation; calculating the NPT of the audio information using the RTP time stamp

included in the received audio information; comparing the NPT of the video in

formation and the NPT of the audio information to calculate a difference value; de

termining whether the calculated difference value is included in a specific synchro

nization region; and outputting the audio information and the video information when

the calculated difference value is determined to be included in the specific synchro

nization region.

[18] In an aspect of the present invention, the method further includes: determining a

display interval of the video information and the audio information to adjust the

display interval between screens of the video information when the calculated

difference value is determined to be excluded from the specific synchronization region.

[19] According to yet another aspect of the present invention, there is provided an

apparatus for supporting synchronization of SVC information and AAC information

using an NPT, the apparatus including: an information receiving unit to receive video

information and audio information using a decoding apparatus; a video information

analysis unit to calculate the NPT of the video information using an RTP time stamp

included in the received video information; an audio information analysis unit to

calculate the NPT of the audio information using the RTP time stamp included in the

received audio information; a calculation unit to compare the NPT of the video in-



formation and the NPT of the audio information to calculate a difference value; a de

termination unit to determine whether the calculated difference value is included in a

specific synchronization region; and an output unit to output the audio information and

the video information when the calculated difference value is determined to be

included in the specific synchronization region.
[20] In an aspect of the present invention, the apparatus further includes: a display interval

adjustment unit to determine a display interval of the video information and the audio

information to adjust the display interval between screens of the video information

when the calculated difference value is determined to be excluded from the specific

synchronization region.

Brief Description of the Drawings
[21] FIG. 1 illustrates a process of playing a single audio frame as Pulse Code Modulation

(PCM) data and inputting and outputting the PCM data to a wave-out buffer after the

single audio frame is decoded according to an exemplary embodiment of the present

invention;

[22] FIG. 2 is a flowchart illustrating a method of extracting a Normal Play Time (NPT)

of Scalable Video Coding (SVC) information using a Real-time Transport Protocol

(RTP) time stamp according to an exemplary embodiment of the present invention;

[23] FIG. 3 is a flowchart illustrating a method of extracting an NPT of Advanced Audio

Coding (AAC) information using an RTP time stamp according to an exemplary em

bodiment of the present invention;

[24] FIG. 4 is a block diagram illustrating a configuration of an apparatus for supporting

synchronization of SVC information and AAC information using an NPT according to

an exemplary embodiment of the present invention;

[25] FIG. 5 is a block diagram illustrating a synchronization algorithm of video in

formation and audio information using an NPT according to an exemplary embodiment

of the present invention;

[26] FIG. 6 is a flowchart illustrating NPT processing for synchronization of audio in

formation and video information according to an exemplary embodiment of the present

invention; and

[27] FIG. 7 is a flowchart illustrating a method of supporting synchronization of SVC in

formation and AAC information using an NPT according to an exemplary embodiment

of the present invention.

Mode for the Invention
[28] 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.

[29] An apparatus for supporting synchronization according to an exemplary embodiment

of the present invention is based on an apparatus for synchronizing video information

and audio information to process a piece of media information.

[30] An exemplary embodiment of the present invention uses a Normal Play Time (NPT)

acquired from a Real-time Transport Protocol (RTP) time stamp in order to match syn

chronization of Scalable Video Coding (SVC) information and Advanced Audio

Coding (AAC) information.

[31] Accordingly, an exemplary embodiment of the present invention discloses a method

of inducing each NPT using only the RTP time stamp included in the SVC information

and the AAC information, and the method is described below with reference to related

Equations.

[32] First, a method of inducing the NPT of the SVC information (hereinafter, referred to

as 'video information') is disclosed.

[33] In an exemplary embodiment of the present invention,

corresponding to an NPT of a k-th video screen in which the video information

received from a decoding apparatus is outputted to a display apparatus may be induced

using RTP time stamp information by Equation 1:

[34] [Equation 1]

[35] NPT =(RTPTf - RTPTf )/ SR

[36] where

RTPT
* a

denotes an RTP time stamp of a first output screen (an Instantaneous Decoding

Refresh (IDR) picture),

RTPTf
y o

denotes an RTP time stamp of a k-th output screen, and

denotes a sampling rate with respect to an access unit of video in a transmitter.

[37] 90 KHz may be generally applied to

with respect to the video information, however,



is not limited to this value, and a time stamp value with respect to each screen is

generated based on

[38] Since an outputted unit corresponds to an inconsecutive individual screen in the case

of the video information, the NPT may be easily acquired for each output screen as

described above.

[39] However, since an output unit of the audio information corresponds to a consecutive

Pulse Code Modulation (PCM) data block, the output unit may not be classified and

the NPT may not be directly acquired. In order to solve the above-described problem,

an exemplary embodiment of the present invention discloses a method of acquiring the

NPT with respect to the audio information using a size of a wave-out buffer remaining

before PCM data is outputted.

[40] FIG. 1 illustrates a process of playing a single audio frame as PCM data and

inputting and outputting the PCM data to a wave-out buffer after the single audio

frame is decoded according to an exemplary embodiment of the present invention.

[41] As illustrated in FIG. 1, the audio information is played as the PCM data, and is

inputted/outputted to the wave-out buffer, and audio compression data extracted from

an RTP packet for each frame is periodically decoded and is played as the PCM data,

and the played PCM data is consecutively stored in the wave-out buffer.

[42] A PCM data block stored in the wave-out buffer is transmitted to an output device,

and is outputted to a speaker by a device driver. A size of the wave-out buffer is

always set as a constant value

buff

for audio output of a continuously constant speed.

[43] An exemplary embodiment of the present invention may estimate

RTPTl

corresponding to an RTP time stamp with respect to an s-th PCM data block to be

outputted to the wave-out buffer based on the above-described process of processing

audio data using Equation 2 :

[44] [Equation 2]

[45]



[46] where

RTPT"
denotes an RTP time stamp value of n-th PCM data inputted into a wave-out buffer

at a time when

RTPT
is calculated, and

S R Λ

denotes a sampling rate with respect to a frame corresponding to a basic access unit

of audio.

[47] A frequency up to a maximum of 48 KHz may be applied to the AAC information,

however, the AAC information is not limited to this value.

[48] Accordingly,

corresponding to the NPT of the s-th PCM data block to be directly outputted to the

speaker may be calculated using Equation 3 :

[49] [Equation 3]

[50] NPTj = (RTPTI - RTPTl )/SR

[51] where

RTPT]

denotes a time stamp value of a PCM data block being first outputted.

[52] As described above, an exemplary embodiment of the present invention discloses a

method of extracting the NPT of each piece of information using the RTP time stamp

of the video information and the audio information. Referring to FIGS. 2 and 3, a

method of acquiring the NPT of the video information and the NPT of the audio in

formation is described below for each operation.

[53] First, a method of extracting an NPT of SVC information using an RTP time stamp



according to an exemplary embodiment of the present invention is described.

[54] FIG. 2 is a flowchart illustrating a method of extracting an NPT of SVC information

using an RTP time stamp according to an exemplary embodiment of the present

invention.

[55] First, in operation S210, the method receives video information from a decoding

apparatus.

[56] An exemplary embodiment of the present invention receives the SVC information

being currently and widely used as the video information and being stable, however, an

exemplary embodiment of the present invention is not limited to the SVC information.

[57] In operation S220, the method subsequently extracts a specific output screen RTP

time stamp of the video information.

[58] In operation S230, the method subsequently calculates a difference value by sub

tracting a first output screen RTP time stamp of the video information from the

extracted specific output screen RTP time stamp of the video information.

[59] In operation S240, the method subsequently defines, as the NPT of the video in

formation, a value calculated by dividing the difference value by a sampling rate with

respect to an access unit of the video information.

[60] Each operation may be performed based on the above-described Equation 1.

[61] A method of extracting an NPT of AAC information using an RTP time stamp

according to an exemplary embodiment of the present invention is also described.

[62] FIG. 3 is a flowchart illustrating a method of extracting an NPT of AAC information

using an RTP time stamp according to an exemplary embodiment of the present

invention.

[63] In operation S3 10, the method receives audio information from a decoding apparatus.

[64] An exemplary embodiment of the present invention receives the AAC information

being currently and widely used as the audio information and being stable, however, an

exemplary embodiment of the present invention is not limited to the AAC information.

[65] In operation S320, the method subsequently extracts a specific output screen RTP

time stamp of the audio information.

[66] The specific output screen RTP time stamp of the audio information corresponds to a

value of subtracting, from an RTP time stamp value of specific PCM data inputted into

a wave-out buffer at a time when the specific output screen RTP time stamp of the

audio information is calculated, a value calculated by multiplying a wave-out buffer

value and a sampling rate with respect to a basic access unit of the audio information.

[67] In operation S330, the method subsequently calculates a difference value by sub

tracting a first output screen RTP time stamp of the audio information from the

extracted specific output screen RTP time stamp of the audio information.

[68] In operation S340, the method subsequently defines, as the NPT of the audio in-



formation, a value calculated by dividing the difference value by the sampling rate

with respect to an access unit of the audio information.

[69] Each operation may be performed based on the above-described Equations 2 and 3.

[70] As described above, an exemplary embodiment of the present invention may

calculate the NPT using the RTP time stamp, and may provide an optimized synchro

nization algorithm using the calculated NPT with respect to the video information and

the audio information.

[71] A basic synchronization principle according to an exemplary embodiment of the

present invention may compare an NPT of a video screen to be outputted and the NPT

of audio PCM data to be outputted simultaneously with the screen to adjust a display

interval of the video screen.

[72] Since the audio information is more important than the video information, an

exemplary embodiment of the present invention may provide an apparatus for

comparing the NPT of the video information and the NPT of the audio information to

adjust a video display speed in order to enable the audio information to be con

tinuously outputted regardless of the video information and to be synchronized with

the outputted audio information.

[73] A configuration of an apparatus for supporting synchronization of SVC information

and AAC information using an NPT according to an exemplary embodiment of the

present invention is sequentially described with reference to FIG. 4.

[74] FIG. 4 is a block diagram illustrating a configuration of an apparatus for supporting

synchronization of SVC information and AAC information using an NPT according to

an exemplary embodiment of the present invention.

[75] First, an information receiving unit 110 receives video information and audio in

formation using a decoding apparatus.

[76] As described above, the video information may correspond to the SVC information,

and the audio information may correspond to the AAC information, however, the video

information and the audio information are not limited to the above-described in

formation formats.

[77] An exemplary embodiment of the present invention subsequently analyzes the

received video information and the received audio information to calculate the NPT of

each piece of information, and a calculation process is described below with reference

to FIG. 5.

[78] FIG. 5 is a block diagram illustrating a synchronization algorithm of video in

formation and audio information using an NPT according to an exemplary embodiment

of the present invention.

[79] A video information analysis unit 120 calculates the NPT of the video information

using an RTP time stamp included in the received video information.



[80] The video information analysis unit 120 according to an exemplary embodiment of

the present invention may define, as the NPT of the video information, a value of

dividing a value calculated by subtracting a first output screen RTP time stamp of the

video information from a specific output screen RTP time stamp of the video in

formation by a sampling rate with respect to an access unit of the video information.

[81] In the case of the video information, an exemplary embodiment of the present

invention extracts

RTPT

corresponding to a time stamp for each screen from a received RTP packet, and finds

R TP T

for each output screen according to a screen display sequence based on screen

sequence reordering considering a B-picture. An exemplary embodiment of the present

invention may calculate

NPT

corresponding to an NPT of a k-th output screen using the above-described Equation

1 based on

RTPTy

[82] An audio information analysis unit 130 calculates the NPT of the audio information

using the RTP time stamp included in the received audio information

[83] The audio information analysis unit 130 according to an exemplary embodiment of

the present invention may define, as the NPT of the audio information, a value of

dividing a value calculated by subtracting a first output screen RTP time stamp of the

audio information from a specific output screen RTP time stamp of the audio in

formation by a sampling rate with respect to an access unit of the audio information.

[84] The specific output screen RTP time stamp of the audio information may be defined

as a value of subtracting, from an RTP time stamp value of specific PCM data inputted

into a wave-out buffer at a time when the specific output screen RTP time stamp of the

audio information is calculated, a value calculated by multiplying a wave-out buffer

value and the sampling rate with respect to a basic access unit of the audio information.

[85] In the case of the audio information, an exemplary embodiment of the present

invention performs AAC decoding for each audio frame being loaded in an RTP and

arriving to restore PCM data.

[86] An exemplary embodiment of the present invention may extract



RTPT"
corresponding to the RTP time stamp of the audio frame sequentially arriving from an

RTP packet header simultaneous with the above-described process. An exemplary em

bodiment of the present invention may extract

NPT

corresponding to a time stamp of a PCM data block to be outputted using the above-

described Equation 2 based on

RTPT "

[87] An exemplary embodiment of the present invention may calculate

NPT'

corresponding to the NPT of the PCM data block to be outputted using the above-

described Equation 3.

[88] When a screen to be outputted is assumed as a k-th screen and a PCM data block of

audio to be synchronized with the screen is assumed as an s-th PCM data block, an

exemplary embodiment of the present invention compares

and

NPT

, and adjusts a display interval of a video screen to match synchronization.

[89] A synchronization process of the video information and the audio information

according to an exemplary embodiment of the present invention is described below in

detail.

[90] First, a calculation unit 140 compares the NPT of the video information and the NPT

of the audio information to calculate a difference value.

[91] The calculation unit 140 may define, as the difference value, a value of subtracting

an NPT value of the audio information from the NPT value of the video information.

[92] The difference value

T.

between



NPT;

and

to be used for the NPT comparing may be acquired by Equation 4 :

[93] [Equation 4]

[94] T = NPT y - NPJ

[95] A determination unit 150 determines whether the calculated difference value is

included in a specific synchronization region. When the calculated difference value is

determined to be included in the specific synchronization region, an output unit 160

outputs the audio information and the video information.

[96] When

is within

η

corresponding to the established synchronization region (an in-sync region), synchro

nization is determined to be matched, and the video screen is displayed at display

intervals based on a screen rate established by a Terminal Identifier (TID).

[97] However, when the calculated difference value is determined by the determination

unit 150 to be excluded from the specific synchronization region, an exemplary em

bodiment of the present invention determines a display interval of the video in

formation and the audio information to adjust the display interval between screens of

the video information using a display interval adjustment unit 170.

[98] When

is outside

, the display interval adjustment unit 170 according to an exemplary embodiment of

the present invention may determine whether the video information corresponds to an

output state faster or slower than the audio information to adjust the display interval

between screens of the video information.

[99] FIG. 6 is a flowchart illustrating NPT processing for synchronization of audio in

formation and video information according to an exemplary embodiment of the present



invention.

[100] A display interval value between screens of the video information may be defined as

a value of summing a value calculated by dividing 1000 by an established screen rate

and a screen interval size adjustment parameter.

[101] The display interval of the video information

may be calculated by a predetermined screen rate

Λ
in accordance with Equation 5 :

[102] [Equation 5]

[104] The screen interval size adjustment parameter may be defined as a value of mul

tiplying the difference value calculated by comparing the NPT of the video information

and the NPT of the audio information, and a scale factor.

[105] When

is outside

, a size of the screen interval size adjustment parameter

δ
may be determined by a scale factor

S f

, and may be represented as Equation 6 :

[106] [Equation 6]

[107] δ = Ts -sf
(ms)

[108] When synchronization is not performed,

S f

may adjust a convergence speed for matching synchronization again and may verify

that a value of about 0.05 to 0.1 is appropriate, using an experiment.



[109] In an exemplary embodiment of the present invention,

/ ;

corresponding to the screen display interval adjusted by

δ
may be calculated in accordance with Equation 7 :

[110] [Equation 7]

[112] As described above, an exemplary embodiment of the present invention may provide

the method of supporting synchronization of the video information and the audio in

formation using the NPT induced from time stamp information to be recorded in a

header of an RTP packet when performing RTP packetization of the video information

and the audio information in an Internet Protocol (IP) network and transmitting the

video information and the audio information.

[113] The method is sequentially described based on a functional aspect of a configuration

of an apparatus for supporting synchronization of SVC information and AAC in

formation using an NPT with reference to FIG. 7.

[114] Since the method is applied corresponding to a method of using the apparatus for

supporting synchronization of the SVC information and the AAC information using

the NPT, all functional factors of the apparatus are included. Accordingly, detailed de

scription thereof is omitted and the method is briefly described.

[115] FIG. 7 is a flowchart illustrating a method of supporting synchronization of SVC in

formation and AAC information using an NPT according to an exemplary embodiment

of the present invention.

[116] First, in operation S710, the information receiving unit 110 receives video in

formation using a decoding apparatus.

[117] In operation S720, the information receiving unit 110 subsequently receives audio in

formation using the decoding apparatus.

[118] In operation S730, the video information analysis unit 120 calculates the NPT of the

video information using an RTP time stamp included in the received video in

formation.

[119] Operation S730 corresponds to an operation of defining, as the NPT of the video in

formation, a value calculated by dividing a value of subtracting a first output screen

RTP time stamp of the video information from a specific output screen RTP time

stamp of the video information by a sampling rate with respect to an access unit of the



video information.

[120] In operation S740, the audio information analysis unit 130 calculates the NPT of the

audio information using the RTP time stamp included in the received audio in

formation.

[121] Operation S740 corresponds to an operation of defining, as the NPT of the audio in

formation, a value calculated by dividing a value of subtracting a first output screen

RTP time stamp of the audio information from a specific output screen RTP time

stamp of the audio information by a sampling rate with respect to an access unit of the

audio information.

[122] The specific output screen RTP time stamp of the audio information corresponds to a

value of subtracting, from an RTP time stamp value of specific PCM data inputted into

a wave-out buffer at a time when the specific output screen RTP time stamp of the

audio information is calculated, a value calculated by multiplying a wave-out buffer

value and the sampling rate with respect to a basic access unit of the audio information.

[123] In operation S750, the calculation unit 140 subsequently compares the NPT of the

video information and the NPT of the audio information to calculate a difference value.

[124] Operation S750 corresponds to an operation of defining, as the difference value, a

value of subtracting an NPT value of the audio information from the NPT value of the

video information.

[125] In operation S760, the determination unit 150 subsequently determines whether the

calculated difference value is included in a specific synchronization region.

[126] In operation S770, the output unit 160 outputs the audio information and the video

information when the calculated difference value is determined to be included in the

specific synchronization region.

[127] In operation S770, an exemplary embodiment of the present invention outputs the

audio information and the video information at screen display intervals based on a

screen rate established by a TID of the video information and the audio information.

[128] However, in operation S780, when the calculated difference value is determined to

be excluded from the specific synchronization region, the display interval adjustment

unit 170 determines a display interval of the video information and the audio in

formation to adjust the display interval between screens of the video information.

[129] A display interval value between screens of the video information may be defined as

a value of summing a value calculated by dividing 1000 by an established screen rate

and a screen interval size adjustment parameter, and the screen interval size adjustment

parameter is defined as a value of multiplying the difference value calculated by

comparing the NPT of the video information and the NPT of the audio information,

and a scale factor.

[130] The exemplary embodiments according to the present invention may be recorded in



computer-readable media including program instructions to implement various op

erations embodied by a computer. The media may also include, alone or in com

bination with the program instructions, data files, data structures, and the like. The

media and program instructions may be those specially designed and constructed for

the purposes of the present invention, or they may be of the kind well-known and

available to those having skill in the computer software arts. Examples of computer-

readable media include magnetic media such as hard disks, floppy disks, and magnetic

tape; optical media such as CD ROM disks and DVD; magneto-optical media such as

floptical disks; and hardware devices that are specially configured to store and perform

program instructions, such as read-only memory (ROM), random access memory

(RAM), flash memory, and the like. Examples of program instructions include both

machine code, such as produced by a compiler, and files containing higher level code

that may be executed by the computer using an interpreter. The described hardware

devices may be configured to act as one or more software modules in order to perform

the operations of the above-described embodiments of the present invention.

[131] According to the present invention, it is possible to calculate an NPT of audio in

formation and video information using an RTP time stamp.

[132] Also, according to the present invention, it is possible to induce an NPT from a time

stamp value with respect to a received video and a received audio to provide synchro

nization between two media.

[133] Also, according to the present invention, it is possible to induce an NPT using only

an RTP time stamp by eliminating a separate need for transmitting and processing an

RTP Control Protocol Sender Report (RTCP SR) packet of video information and

audio information.

[134] Also, according to the present invention, it is possible to reduce a number of User

Datagram Protocol (UDP) ports required for transmitting an RTCP packet, and to

reduce an amount of control traffic coming into a network since RTCP packet

transmission is unnecessary.

[135] 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 to these em

bodiments without departing from the principles and spirit of the invention, the scope

of which is defined by the claims and their equivalents.



Claims
[1] A method of extracting a Normal Play Time (NPT) of Scalable Video Coding

(SVC) information using a Real-time Transport Protocol (RTP) time stamp, the

method comprising:

receiving video information from a decoding apparatus;

extracting a specific output screen RTP time stamp of the video information;

calculating a difference value by subtracting a first output screen RTP time

stamp of the video information from the extracted specific output screen RTP

time stamp of the video information; and

defining, as the NPT of the video information, a value calculated by dividing the

difference value by a sampling rate with respect to an access unit of the video in

formation.

[2] The method of claim 1, wherein the video information corresponds to the SVC

information.

[3] A method of extracting an NPT of Advanced Audio Coding (AAC) information

using an RTP time stamp, the method comprising:

receiving audio information from a decoding apparatus;

extracting a specific output screen RTP time stamp of the audio information;

calculating a difference value by subtracting a first output screen RTP time

stamp of the audio information from the extracted specific output screen RTP

time stamp of the audio information; and

defining, as the NPT of the audio information, a value calculated by dividing the

difference value by a sampling rate with respect to an access unit of the audio in

formation.

[4] The method of claim 3, wherein the audio information corresponds to the AAC

information.

[5] The method of claim 3, wherein the specific output screen RTP time stamp of the

audio information corresponds to a value of subtracting, from an RTP time stamp

value of specific Pulse Code Modulation (PCM) data inputted into a wave-out

buffer at a time when the specific output screen RTP time stamp of the audio in

formation is calculated, a value calculated by multiplying a wave-out buffer

value and the sampling rate with respect to a basic access unit of the audio in

formation.

[6] A method of supporting synchronization of SVC information and AAC in

formation using an NPT, the method comprising:

receiving video information using a decoding apparatus;

receiving audio information using the decoding apparatus;



calculating the NPT of the video information using an RTP time stamp included

in the received video information;

calculating the NPT of the audio information using the RTP time stamp included

in the received audio information;

comparing the NPT of the video information and the NPT of the audio in

formation to calculate a difference value;

determining whether the calculated difference value is included in a specific syn

chronization region; and

outputting the audio information and the video information when the calculated

difference value is determined to be included in the specific synchronization

region.

[7] The method of claim 6, wherein the video information corresponds to the SVC

information and the audio information corresponds to the AAC information.

[8] The method of claim 6, wherein the calculating of the NPT of the video in

formation defines, as the NPT of the video information, a value calculated by

dividing a value of subtracting a first output screen RTP time stamp of the video

information from a specific output screen RTP time stamp of the video in

formation by a sampling rate with respect to an access unit of the video in

formation.

[9] The method of claim 6, wherein the calculating of the NPT of the audio in

formation defines, as the NPT of the audio information, a value calculated by

dividing a value of subtracting a first output screen RTP time stamp of the audio

information from a specific output screen RTP time stamp of the audio in

formation by a sampling rate with respect to an access unit of the audio in

formation.

[10] The method of claim 9, wherein the specific output screen RTP time stamp of the

audio information corresponds to a value of subtracting, from an RTP time stamp

value of specific PCM data inputted into a wave-out buffer at a time when the

specific output screen RTP time stamp of the audio information is calculated, a

value calculated by multiplying a wave-out buffer value and the sampling rate

with respect to a basic access unit of the audio information.

[11] The method of claim 6, wherein the comparing defines, as the difference value, a

value of subtracting an NPT value of the audio information from the NPT value

of the video information.

[12] The method of claim 6, wherein the outputting outputs the audio information and

the video information at screen display intervals based on a screen rate e s

tablished by a Terminal Identifier (TID) of the video information and the audio

information.



[13] The method of claim 6, further comprising:

determining a display interval of the video information and the audio information

to adjust the display interval between screens of the video information when the

calculated difference value is determined to be excluded from the specific syn

chronization region.

[14] The method of claim 13, wherein a display interval value between screens of the

video information corresponds to a value of summing a value calculated by

dividing 1000 by an established screen rate and a screen interval size adjustment

parameter.

[15] The method of claim 14, wherein the screen interval size adjustment parameter is

defined as a value of multiplying the difference value calculated by comparing

the NPT of the video information and the NPT of the audio information, and a

scale factor.

[16] An apparatus for supporting synchronization of SVC information and AAC in

formation using an NPT, the apparatus comprising:

an information receiving unit to receive video information and audio information

using a decoding apparatus;

a video information analysis unit to calculate the NPT of the video information

using an RTP time stamp included in the received video information;

an audio information analysis unit to calculate the NPT of the audio information

using the RTP time stamp included in the received audio information;

a calculation unit to compare the NPT of the video information and the NPT of

the audio information to calculate a difference value;

a determination unit to determine whether the calculated difference value is

included in a specific synchronization region; and

an output unit to output the audio information and the video information when

the calculated difference value is determined to be included in the specific syn

chronization region.

[17] The apparatus of claim 16, wherein the video information corresponds to the

SVC information and the audio information corresponds to the AAC in

formation.

[18] The apparatus of claim 16, wherein the video information analysis unit defines,

as the NPT of the video information, a value of dividing a value calculated by

subtracting a first output screen RTP time stamp of the video information from a

specific output screen RTP time stamp of the video information by a sampling

rate with respect to an access unit of the video information.

[19] The apparatus of claim 16, wherein the audio information analysis unit defines,

as the NPT of the audio information, a value of dividing a value calculated by



subtracting a first output screen RTP time stamp of the audio information from a

specific output screen RTP time stamp of the audio information by a sampling

rate with respect to an access unit of the audio information.

[20] The apparatus of claim 19, wherein the specific output screen RTP time stamp of

the audio information corresponds to a value of subtracting, from an RTP time

stamp value of specific PCM data inputted into a wave-out buffer at a time when

the specific output screen RTP time stamp of the audio information is calculated,

a value calculated by multiplying a wave-out buffer value and the sampling rate

with respect to a basic access unit of the audio information.

[21] The apparatus of claim 16, wherein the calculation unit defines, as the difference

value, a value of subtracting an NPT value of the audio information from the

NPT value of the video information.

[22] The apparatus of claim 16, wherein the output unit outputs the audio information

and the video information at screen display intervals based on a screen rate e s

tablished by a TID of the video information and the audio information.

[23] The apparatus of claim 16, further comprising:

a display interval adjustment unit to determine a display interval of the video in

formation and the audio information to adjust the display interval between

screens of the video information when the calculated difference value is de

termined to be excluded from the specific synchronization region.

[24] The apparatus of claim 23, wherein a display interval value between screens of

the video information corresponds to a value of summing a value calculated by

dividing 1000 by an established screen rate and a screen interval size adjustment

parameter.

[25] The apparatus of claim 24, wherein the screen interval size adjustment parameter

is defined as a value of multiplying the difference value calculated by comparing

the NPT of the video information and the NPT of the audio information, and a

scale factor.
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