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Design of a Synchronous Buffer in Video Conference
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(Northeastern University at Qinhuangdao, Qinhuangdao 066004)2

Abstract Receive buffer plays a key role on ensuring the playback quality of video media stream. In light of this special
request on receiving real time video media stream, a design of buffer based on time driver is proposed in this paper, Af-
ter a test, this buffer has good results both on smoothing video show and on solving the packet drop and packet disorder
problems brought from the poor network environment. This design can be widely applied in the client systems receiving
real time video media stream.

Keywords Buffer, Real time video stream, UDP, Packet drop, Packet disorder

REMAPAEAE BE o, B NFPRE, 318 S BRI R
MAL LB LR, BhhBEERRBERESE
W RFE—RBEEFR X BT 5 R i &

1 3|8
W% I B L AR M AR R R L R4 LA

BARRCIEERBIRAMES. WHSNELE . NEEHBTH
& . NEBRENAREFRIE T ARE KL L AR
BT AR R AR . R ST A A S B R 5, DAL SERT
MR EFHREER AR ROREER. BT HRIEER
SERHE , BT ER AR A St FE B AR R A A R R AR S S
HEWHI UDP, W TH £ KK MR E LY K TCP
. BARFER AT LKA RTP/RTCP Hh3 QoS 4t
— ML B HE MR ERAELF OB RR TS
G, B AR AR P 0 455K 06 B A4 3R e Xt 25 R0 N L 9 U
PEATALER ., INEXTELFBAR AN DAL BT B T AR
s e ARG EAE AR EN,
HEHELF RS REE A ARPERSILFEESLHEY,
SRR A B, — R R EBIE ST AR ER NS
h—EHEMBES PRNEE. ShERakExEEa
EHHT . HEE R, FRER. ITEEQRR A RTP
AR &85, 305X Bl s it AT I M RRER TR S — B
TR [ 9R 30 B R TR MR BIE B X I T R
SRR T SERUHE R 0 i E E RS ThRRSL , i ALK
B4 sl LB 14 AR R R T, SE BRI A P I BB HC

2 RFEMIRIT

A45 4 R AP AR vh X 07 56
2.1 EHEmEESEH
e XCRAZRE IR, —RENANBIREEZ .

FEEERAEHEESE KRBT PR, TR
BT . —RB IR LGS R DI A,
AT AR 6 0 BA07 , 76t BA S B R IR B e 3. R
R IBIEZ ARBRLE., BrFFiEit— RS 4t,
£ B[R] R AR R IR 30 ) BA B 48 &1 A5 3, X FE BL B G R b
BARATBAE ) T AR AL S 1553, R R AT LU B R
AR T R BE R B R A R . Bk InmE 1 R
AR(—RE R H KRB IR TE  Datalen 3B
K . FrameSeq I [F+-5- . PackSeq i 8 JF 5 . TotalPack ifj
PI4L R 3K  FrameType ({3¢ & . DataAdress 308 04 MM

%G rphiibib) .
) s =i
THEREAER | wigiRsk v
05 aH | 1558%K | 0x2ec7 | 3T HHE
Btk § Wit | M f0ds JiE IR
P - Fiv2W Wb L et
i W\ w4 A Datalen = 96;;
i ‘ FrameSeq =i+2 i+5 | i+ . .
; 7 £2: 0 F N
Bk PackSeq = 2 i+ '
- - Wi i
FBBRH |y he| TotalPack =4 o Wi
‘ FrameType = P i 3T AR
| §DataAddress = . — .
0x26c7i0d8

Bl ZrhXEELH

2.2 EFEEaskBEX
AR R 5 S R B AR L R A IR - B A/ L

* ) ER BRBFEREE(06273078) JAIL BT L HE I H (55470130-3),

. 82 L


http://www.cqvip.com

KERBEAQRR. S0, %# 968 FHHUR L HA,
INRAEGE KRR B LIWUY AL IT R K, NI i 3K
ERER, S EREEE, £ UDP iR MNE LRASE
A, T Ex T — 2Bt 8 A SR AR A e, S
REBRBG=ES R . EERR KA QR SRR KRR
TALKIER. AX3% RTPHma LW, MR
Bt THE 2 inBEasm, Kh e ek E 4 F.
BUFS 4 FHBARFS 1 7. 0IE A5 1 797 WA 1
FHYRFE L 7V 0 FE 4 75 AR 968 F,
AR EERRA BN A X B ELF H1E, #E Z R
MIFHZhEE .

BREER
WFe

WARS | WEEK |
)
T

WFE | TRIR

2 e

2.3 HiREWERIgt

BHER ¥ K RFF K WU » 8 2] 37 6 o) A S e 3R 45
AHE K MEED ., RN —RBhAEREBEN K b
BN —R RIS F. SR EEakK
BMA—FRErhd, M2 rh B0 B BN BR MR RSN

CHEFFRRERR . N R AT, Rk b B i HE R 4
M — R3E B —RE B IR A FER AT M A bt
BB R —RR.

THRB WA KEN K, MBI K ANMMMER. bifE
BABERIAIMNEREKE . BUF 5 BI85 BRERMIT
FUAENTEAE—RE rhep AFEIEAEE . BIE—R2
MHRAE R E B MU S, T E I B T R B
PEE RIS RBOIN AT ST B 85 A X N A Hhk 34
5|, RN BERAINEEKE. BTRESERX. &8
P EE R B REa. MEENEE, LIENEECR
CPU %t¥R. il i f5:38 bt AR 248 D 308, | 7 —
W N ITT8, 178 T AT WA CPU B,

H— 1M KEHN K M4 (Frame[ 0], Frame[1], -,
Frame[ K—11) RAEHIZE W3F, index BFARTF| , R L8 vh 3R
A9 B3 15 &1, B Frame[ index ] X$ 57 X4 51 5] #% T8 8% 45 33 19
i, Frame[ (index+1) %X KA F — A B B4EE R MM, T
EH BB CHERHE .

O8F: 3 c & qakill Rulve

@ atrgEask, TBECHBF S, B R RS
REEZIEEN, RERWBE N, AL GOH; F AR
EFEDH;

OB IEWF S TTHE LR B BA RS i, [t
N9 5R Frame[ | B AMUBHESRE S

(ORI LT 51 EH (3) 2 Frame ] # Hht F 4
R, M EX R AT E ABERE—RE rhh Mt

G EFHMEBERIINBREKE. BEEOLE,

2.4 EFBEELERIT

{55 B b K i1 FIFO BAF , ) 3 0 38 v R, 24
BERAEAZ AT EBES A, XRERALEHEAE
EAZ AT B , A7 T A L R4S S MBS T A5 .
X R AGER 30 7 2 I 4 B2 S0 B8 40 BN i B M B 3
AT M4 IR g P b Bk BR L 3 4 i Bl 5k, R BB
AH B LR RAER S ShE, B S UGR .,

£ 000 http://www.cqvip.com|

PEBRI EIVE 0 H BA B 48 41 B 3h A SR 3 7, W7 LAKS 9 . 5K
SR ) T IR AR, REGESE TG WM EN, &
it R R G R F A 1) BEL2E R 3 WaitO R SEFLX A4 Th B .

I Waste(i)l | Waste(i+1) |

| !;wmm

Td() Wait)  Td(i+1) Wait() Td(i+2)

B3 LR

mE 3 fiw, T RG34 « WIReT 2, b BP e ) B
ZERHE Wat ORI %], REEE DU i +1 WA
VBT DA 558 i+ 1 BRAYRSZ .

Td(i+1) =Td(i)+Frame[i+1]. TimeStam-Frame[ i ].
TimeStamp D

Waste(D) F/R{EE 5 i WIHTRER A ], AT LUEN
ICRRGEH ARG, X, B 21T 2 6 5] PEL2E K3 Wait
OB ZI% Td() +Waste(7) , i [a] B 22 s 3 Wait ) Fr & 5%
Rl A dLR] Ll R R EH .

At=Td(G+1)—Td(:) —Waste(i) (2)

% T E W EEPRIF O, THERAG Frame[i+1]. TimeS-
tam, X, RAE—WIHTE R A RAE, XFRGEEE
BIAHEN TS, S RIEMBEE XS EXBIEEN
AR T AE AL, 330 B0 5E L B TR B o T BSR4

2.5 EHFSErHEZERR

HE— B3 GOP R F W Frame[: IR IE#, X
BHSRAT WU, RS IRFB, R Frame[i1H 5%
WL, RS R 1EARED Frame[i+1]MBHERR S LL Frame[i— 1 14E
HBEVFEG. BR IFEREESSRERRE TR, &
S PEIRBEY #, B Frame[i+2], Frame[i+3]------ # &4
PR, CEERAENER. Bl AR KER R
EAHENEAREE.,

44 ik | B 4 ok 22, T M BA B 4 4198 9] A Framel 2]
AR, A BB A RDN R, N AR BRI E T
R EE. RSHINT Framel: JMWISR). 1R Frame[ i]
RAES A0, A SR I E T, AR W 5 el Bl %53 5
TSR K2, MR B AR 25 158 B vh3R o S5 52T { Frame
[i41], 0000w » Frame[ MaxIndex ], Frame[ 0], ss++++ YA R G #
W3 i it , B RSB T — A REBWUN IE , W B E R A
Bl E8Em. —Rokdl, 1ol GBI . P (w5 TR D
YER S0, T B IO H MWD 1ERES . YR0FE
KRR B, H. 264 7% A BHS8 B BIRIER ST,
MGG EQRERR 32 E WM SIESEW, XS IN—
BRALEMEM. TERSREHEE.

(DR (A 3R B4

(2) W= vR BA o SR BA S 3K 45 ] RO LA 8. 5

GREHWEE. WRTE, FAB @D FENUHAS
(6)3;

(OB MR, IWRB KRB, REBEEETERE;
BHRHAEGH;

GO BEEERR. WRRE W T RS
feid; EMHFHAB (DS .

(O)RE R, TR K SH, RELEREHE;
BH AL D

(OB TR . EEEDSE.

3 XBFEEURALER

SREUE R %0 13 Z A FIELAF R ML L a R 2
B0, By 2Ly R T IR ONBENL K R, e — 1 &

0830


http://www.cqvip.com

ARELFEE p. 4R % 100 < p = 100 B, ZEHE R TS H
WL BN s EaR AL . EEE AT LU S EFT
BEEH ., TG F, &% Mef RGTRIEEELF
HBIEOEAER MR CEE BB ARR A E W K
P B R TR %W RELFRE , REDIBB A ERELT.
AWM CPU F45 1. 70GHz, WFE 256MB 385 F i#
7. WAet A% 1min, & HXWHEZE 15fps, i K BB M6 A5
15, B EFKEN 6 W, MXEZBENRERRSHE
g 352X 288, [ 4 SRy H AL B s Wil BL 515 &4 B BLEL R
WEMER 5.10.15, H4- 510K B B K 176 X 144 Fn

120 -
100
80
60 ~

B2

0% 2% 4% 6% 8% 10%
. EB®
A X EARRES - REE AR

B4 ZEMALR

80 | -
40 - ’
20 ©
0 ot
0% 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
[z 34

—— ELEEREN=5 - ELREREN=10.
- ALFREF=15 o KGN

FWH

F5 HLUFIREERA76X144)

ME 4 TR BRI T HI MRS st , B
BT —ERBEREW BT —ERBREWH. HES
AR FERL R 2B/ DS BT - ARG vh BT B B PR B
BREBELFREN K. HEREANE., XEHTEELF
MEBKWIER T BLFEREMKERIREERTRENX
R REE 6 BT, XA, M KK NELFEAERWEEZ
WL EZFELF. MER 6 FIRRERSBET i Ta 3

£ 000 http://www.cqvip.com|

MEEERA, SARE, EHEKEET WL NEFETES
MR, HI T GEN ERMALFRE. SATAZ WX
HRESEESPEREMX KER X, BEEEXENRE
TRER A PERE TR AT » - ELGR b X b I ] 35 3y, 5 0 42 o i 1
FRAD BRI, W) 25 T AR SR AN RO O LT R T R
R, B BT EVTFRERE . AN B KA T — K
B, WETHYETRHRERR.

150
=
W50 b
0 F" r\ ¥ iS " x './.‘.\2’4 i
0% 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%§
R o
A REN=E - AT REW=10]
o AEREN=15 - Kg

F6 BLAIALE R (352X 288)

G TR A B 2R IZ , MBI SR v
MR ER B R . A SCIRI T —FiEe T B SR B B
ARSI EM X BT TR, HEMKERH, ZHEAR
R E IR AR AT B E MBS, EN A TR BB R K
KEYWAEURE AR ME R L EEB R G S LN IR
W s R BB EOBOR

2 £ X W

1 Richardson 1 E G. Video Codec Design[M]. Wiley, 2002. 27~46

Casner S, Frederick R, Jacobson V, et al. RFC3550, RTP[S].

USA. ; Columbia University, 2003, 13~52

3 Liu Jing, Niu Zhisheng. An Adaptive Receiver Buffer Adjust Al-
gorithm for Voice & Video on IP Applications[C]. In;2005 Asia-
Pacific Conference on Communications, Perth, Western Austral-
ia, October 2005, 669~673

4 Zhou Yuanyuan,Chen Zhifeng, Li Kai. Second-level Buffer Cache
Management[J]. IEEE Transactions on Parallel and Distributed
Systems, 2004,15; 505~519

5 EREA. H— AR ES R
MR EL S ARAL 2006

6 Richardson I E G. H. 264[S]. Switzerland: ITU-T, 2005. 93~
184

7  Wenger S H. 264/AVC Over IP[J]. IEEE Trans Circuits Syst.
Video Technol, 2003, 13. 645~656

(3]

H. 264/AVC[M]. AR

(E#% 53 )
8 % X W

1 Kumar S,Jantsch A,Soininen J,et al. A Network on Chip Archi-
tecture and Design Methodology[C]. In: Proceedings of IEEE
Computer Society Annual Symposium on VLSI, Washington DC,
USA: IEEE Computer Society, 2002

2 Wang H S,Zhu X, Peh L S, et al. Orion: a power-performance
simulator for interconnection networks[ C]. In: Proceedings of
the 35th Annual ACM/IEEE International Symposium on Micro-
architecture, Washington DC, USA: IEEE Computer Society,
2002, 294~305

3 Hemani A. Jantsch A,Kumar S,et al. Network on a chip: An ar-
chitecture for billion transistor era[ C]. In:; Proceeding of the
IEEE NorChip Conference, November 2000

4 Hu J, Marculescu R. Energy-aware Mapping for Tile-based NoC
Architectures Under Performance Constraints[ C]. In: Proceed-

. 84

ings of the 2003 onference on Asia South Pacific Design Automa-
tion. New York, USA; ACM Press, 2003. 233~239

5 Garey M R, Johnson D S. Computers and intractability: a guide
to the theory of NP-completeness M].- New York, USA: W H
Freeman & Co, 1979

6 Hu Jingcao, Marculescu R. A survey of wormhole routing tech-
niques in direct networks[C]. Los Alamitos, CA, USA: IEEE
Computer Society Press, 1993

7 Khan G N, Gu Wei. Fault-tolerant Wormhole Routing Using a
Variation of Distributed Recovery Block Approach[ C]. IEEE
Proceedings of Computers and Digital Techniques, 2000, 147(6).
397~402

8 Ye T T ,Benini L,De Micheli G. Analysis of power consumption
on switch fabrics in network routers[C]. In: Proceedings of De-
sign Automation Conference, June 2002, 524~529

9 IMENT.HEEX PER. BHREMBELSHEAM] JtE.HE
K ARAL, 1997

10 FRAGI, B, AR, 5. ETREBLNHEMBRIREEY
BRI, PEUBIE, 2006,17(18)


http://www.cqvip.com

