Title:

TRANSM TTI NG AND RECEI VI NG REAL- TI ME DATA Abstract:

concerns streamng real-tine data (e.qg.

the Internet).

jitter,

data. Consequently

vi ewed
provi di
froma

Convention ally,
variations in the
, a del ay
(195 Worig Intetlectyal Brioperfy O rggnization

ng strealEEndldyf t hout the
video streaner to the video vi &S

caused by

i n packet networks,
streaned @) EERYATIONAL ARBYACATION PUBLISHIDEUNDER THE [PATENT COOPERAINOR TR YaPdCct  Of
inter-arrival

is experi ;Z:%s
: 3

The i nvention
packet networks (e.g.
in order to view

vi deo) over

ti mes of packets of
before the video materi al

trpationsl Pyblication umber o

the video vi ewlme 20006962000 ab| e si zdCHuffer i s WA 02/433{/2anAd ssi on

rate of

2/45372 A2

(51) International Patent Classification’: HO04L 29/00

(21) International Application Number: PCT/GB01/05246

(22) International Filing Date:
28 November 2001 (28.11.2001)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

00310594.7 29 November 2000 (29.11.2000) EP

(71) Applicant (for all designated States except US): BRITISH
TELECOMMUNICATIONS PUBLIC LIMITED
COMPANY [GB/GB]; 81 Newgate Street, London EC1A
7AJ (GB).

(72) Inventors; and

(75) Inventors/Applicants (for US only): WALKER,
Matthew, David [GB/GB]; 9 Thirlmere Court, Fe-
lixstowe, Suffolk IP11 9SN (GB). JACOBS, Richard,
James [GB/GB]; 15 Through Duncans, Woodbridge,
Suffolk IP12 4EA (GB). NILSSON, Michael, Erling

[GB/GB]; 5 Laburnum Gardens, Rushmere St. Andrew,
Ipswich IP5 1BY (GB).

(74) Agent: ROBINSON, Simon, Benjamin; BT Group Legal
Services, Intellectual Property Dept., Holborn Centre, 8th
Floor, 120 Holborn, London ECIN 2TE (GB).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,

AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,

CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,

GM, HR, HU, ID, I, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,

LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,

MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,

S, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN,

YU, ZA, 7ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,

KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),

Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,

GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent

(BE, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,

NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

[Continued on next page]

(54) Title: TRANSMITTING AND RECEIVING REAL-TIME DATA

Internet

™~ O c

=

(57) Abstract: The invention concerns streaming real-time data (e.g. video) over packet networks (e.g. the Internet). Convention-
ally, in packet networks, in order to view streamed video data a reservoir of data is built up to reduce the effect of jitter, caused by
variations in the inter-arrival times of packets of data. Consequently, a delay is experienced before the video material can be viewed
as the reservoir is filled. The invention is concerned with providing streamed video without the start-up delay by transmitting data
from a video streamer to the video viewer more rapidly than the video viewer consumes the data and using the excess data to build a
buffer at the video viewer. When a suitable sized buffer is built the transmission rate of data to the buffer may be reduced. In order
to deliver the best quality material for the available bandwidth, the supply of video data may be switched to a higher bit-rate source
when the reservoir is filled. Fluctuations in network throughput may be accommodated during the transmission of data on a fine
scale by adjusting the transmission rate of the data and on a coarse scale by switching between data streams encoded at different
bit-rates. Fluctuations in network throughput are determined by counting the number of missing packets at the video viewer which
information may then be fed back to the video streamer to adjust the flow of data accordingly.
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