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Intra Macro Block Refresh Approach for Wireless Video Transmission
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(Wuhan National Laboratory for Optoelectronics, Department of Electronics and Information Engineering, Huazhong
University of Science and Technology, Wuhan 430074, China)

Abstract Intra macro block refreshing is an important error resilient approach for video transmission. The error resili-
ent of wireless video transmission was analyzed and several intra macro block refresh methods were compared. After
that,an improved macro block refresh approach was proposed. Based on the analysis of the mainly motion direction of
the video, the approach chose different intra macro block refresh strategy to decrease the proportion of intra macro block
in the frame and maintained the similar error resilient ability. The proposed approach was compared with number of in-
tra macro block refresh methods for the same video frame loss pattern. The experimental results show that the new ap-

proach can refresh the decayed video quickly, at the same time increase the coding efficiency. The proposed approach has
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a good subject and object quality and compatible with all the current video coding standards.

Keywords Intra macro block refreshing, Error resilient, Error concealment, Wireless video transmission

1 3]

BT A i A0 58 R 45 4R B9 AR Y (40 H. 264, MPEG-4 #I
AVOHERAZEKRBEBEARAREBAR GG AN ITHEG, &
TH R B U 88 = 1] AR E T AR R Rl B, PR AR T A3 i A B IR 1B
. REXEMENERIERRE . BRIEMENNE
HERFHE R RREIR R A R BRI AR T B R R
B AT X S 4 R 1R o BUR SRR A B TR SR 4
KRB AERANER. ATRELRUBERNYEER, &
MRS IHAE EE L BEE SR . RVLC. T ZHEHSERK
N ERENE & T el . s ML RS R B
B, EERIED A AWM BE N RE ST S
HEREFERERBIED 5SREGFEDERENRHELE
AMATERP T EEY  HPERLFER—HEENE

il

FR H$H.2010-07-10 & HH#H.2010-11-11

BIRE T,

REBERLEGEREE TRSERMERFKENEE,
BEEERH P HABRN, MERZERB T -IERLZ
BB EF . X4 ZF R R AR AR BB
Trax TR . BARK R HE 5 A0 R AN FOR B R
BAF Y, R R — SN R PR TR, T —
BRI LU AT RS IR BB E RS , X RREY
BEBARET . BUEREERBERNOELT  WED

WSE WA RS8R R S IE, B R BIRnEH T &

R SRR I EA MR B T RE.
2 RLEVREREPHHRGE EE

R AP SR A B BT LR T 0T AT LU 48 T 8 — i
T2 5L AT, BRI S T AR IR SE I R MUBUE 15 P A s IR 5

FXZER AR RS (60873127,60903172) , Bidb4 H AR 35 & (2008CDB325, 2008CD

B329), 3F EER-&ET B (S2010GR0445) , ML A B 5L 537 &3 R (2009BFA013) , bRl A2 B T RIFTHI I3 & (M2009016) BEB)

BRI (1977 ), W+, YHF , FEHRF RN ZEEEBAH S ZHE KBS, E-mail: qiujb@hust, edu. en; 8 $RA978—), 1 BI#HE, £ &
BRA 7 1 ARSI S MFE (1983 —) 4 . FEMR R A RAHRE: G Q70 . HB.BLESW, TEMR I M I LLEH
PR R (1945—) , 4%, B H A B0, FEBR B TR L HAGEE.

+ 114 -



B PRSE B T B BRI, — M R R ZE AR o R S v s A
TR 5 B R BELIESE R BB R — S B . BRAMEBEA
I &R Hofb B 1) R, H AN ZER . MM B R
REBGREFHNRGS  — o —REEIEER, 5—Ra BT
B, HBEREEH THEBZNEWS|E, h FERBL B
o SR 0T P 4 A XA T L SR P W) A AR X M L R R
K 5~10 £, B3 B EGH#TEFEE SR THEEWR
B4R BRI 388 A5 4 28R , S BGER B ahat K, B EE
RE.

H. 264/AVC(MPEG-4/Part10) 51 i 3R F i R 35 /45 ¥
ARUTAT U SRR O IER B Eh MR . 184 BRI A H
B , BB P — A& R M A REE A HITRD,
R AW AR PSRRI . HREARESR
HHABAEBE MR (DTE H 264 HBRP LS E— T
LA ST AR B BT, S A R BT T — TR P R G B
BB, RS RN OREAFTAREEAK
(Base Profile) {1, iR T RIE & TR IR TE
#Fg H. 264 Fi7E EEA4 K (Main Profile) #152 X 48 % B 30
BIPI 2 BB B HE B R 45 (CABAC),, REBEE N A BB
LR K i3 (CAVLO FHATRE 4R A , MRS T 5 KR ED
PR,

B, T SR FH B4R K B R FE AR D S A R R WA B A5
H &R R S E MU & T RERIRE A IR B, BEEE pE(RAg 3
B SILIH E RS 5 A MR HENER, N ELHRSAEN
BEROSTRIBIERE, KR BRI HiR.

3 L#ARE I EREFHFT LR

KT RANE, £ R WA REER TR 1
FHr, R EMEHBER MR P Rk, ERENEH
T RAT BRI S B Y X B AR E P W%
BeHtAT 1RGO , R BH 1k TN T S B A0 S R A A 38R 2 3ok
FY BRSO EZ —, B ERBEERGN, &2 —E
£ o O St AL A o i 4 5 SR L AL P AR, LUK B A5 5
R R, H RTINS RS A, 7E 1R
EREMRA R R SR, XY, PRt 32 1
R T RRRBYEENES, B 1 NLHRRR [ ERE
Fr st

(a)
GOP Framel

« Frame2 Frame3 Frame4
1 A O 0 0 O

R1 R1 R1 R1
(b) R2 R2 R2 R2
R3| R3 R3 R3

Rl _RZ R3{ Rl RZ R3{RI _R2 R3|RL _RZ R3
W > > e ey

1 Cl C1 (€2 €2 €2] €3 C3 CX1 Cl1 Ci
- W

£ .

Framel Frame2 Frame3

Frame4

Bl I EREHFHEL
B 1 () WEMEG L, ] EREBRF R FIELE

o TOIR R X R R R A P T IR B AR R A A
8. B 1) AHATERT, H T RRIEBW P RRRIELR, F
BAMTHRES. B 1N EINEH, A 1(DRIEIE
B LEREES LB S0 TBRA . HIEHMEE
PLEH 7 A A TR -

(OBRERE RIS FTEB TR, 5 EEHK K
iy ZE S

QO EEUERE LERBSIDHEBRT  AH FRR
T8, ERFA R EE RN, RENREESIE/D.

(OB TR R BB B R X £ R FAHATHIR
RE.

BT ERJLF T8, A 8 MPEG-4 fRHER 441 AIR J5
BCEREMNEHRBANXRHT [ EREHT . £2AR
R R BRI AR EFTREETRH MB MG BES 7
L BN RN R B HTEN . EdXRER, & T
HRE MR, KRR AR, EHEREEZARILEKR
T .

4 N PGOP A%

B 18 (DFMFREEEE I ZRYS5HTH
Wb, BEVLEF RS HENERR R EIR
FRENBREERES: K EHRN R EFEEN THE —
SERBREE, TN 2(a) B MR B MR EE L 78 MR
FTHAFIEIRER. Fi-+1 WS 1 FHTEH.H i+
2 WIXTSE 2 FUHEATIERN AR OLHE . AEXTEE 42 WisE 1 53
rfREe, RREZHREFENTHSETHE +1 M
2 BB R AEBEE K rE EE i+ 2 MR 1 5 RSB o> 2 b h T 4S
B E R R RGP RS TS E, B
B EMIMENFIBREER. AT HRINREHB RN
B, Liang Cheng %2 H —#h PGOP K17, i/ 2 (b) s,
EEFSE j FIERN, WHEMCEH ERNESREHT
. WREMPF LR RMENSHRERMNTFE j 5+,
MK EATEREATEH X R RFR N TB KR (Trace Back
Macroblock) ., PGOP FikfE S B EF T~ EHR, T
WR—FR PR £ R IR R WU E K, B AR s A
TR, el Z R BT LW E ., B I EREH
HFIZ RN A, BB LT & W, BI A0 5 R B 52 2%
.

Freme i  Frame i+ Frame i+3

(o —T ﬁ;

i Ty
[ il
[ 1]

| ] P 1] -
[1 1 1
I | L]
Gﬁ%l: H -
EEEEuS RN 4
[EE NN 111

DEREZR WEHFIER
MiERER OHRBEER

& 2 PGOP Fk

PGOP 7 LB A MR IR E B EM A, HR &
MR RRIERBIE . Ik RE& T NEmA—A T sty
FIERT. MR FREQYLETE, WRB KA LB, CER
FIERE RIS S YETEH I R R, B4, PGOP ¥k 1
R CAPHSE I — A%, X B ERMABHE. FRE
—FiE PGOP Jr ik AR B ML P 2 U E B B K 07 T R 2k

¢ 115 -

Frame i+2
LLE

Frame i+4
HE ENN




SEFRFI AT T7 ], LU AT BE B/ TB oK B i i, SR PR 1
FEREFXNREBRAEN . KT ENEELRNT

(DX HHiwiaya sh R B#THRI, MR A B I
ERNMEZ AR T A EB SRR, FRAFIEFTA
ERAHT. RZ . INEHFNGHELHET.

(A T BEIEFF T 0 LR EY B PRI LIEAE
SR B L — RS BT 18 B T BRI AR AT B
B, SRS —WUN RS I —. REE—ITH LTSN
ERTET LRREHERE A 0, 4 RFT s 5. 8
% SR SR P S BEAT T S AT A SE 58, et T AR AR
Rtk BB 32 B 7 IF] — 77 1) b fp 2 i s 18] 22 07 10 it
b, W M 180 A A S/ BEH RAB KR,

ORI LRI R EH T 0, FREEHRERHERE
RO RERPOESE GETEH KB ERE TB R,
HR AWM, X TB E S L R KB, 7E
PRAESH TR K BB BRI, R KRR T SR AD LRI 25 .

5 EBHEREHH

KT LR T2 558 5 7 vk 9P RE , AT —Fh
BmtER AT T ik . BRfER R R — g mk £
FE4, 3 BABBURRA AR, T A ZREBHEBE
FoEm:. LBHTAN QCIF Carphone fF31, i3y 301ps,
G2 % 256kbps, 58 70 WK A BMIE K, AIR FBEVLE
% IEREHRRAN 9%, WFIEFH AL EBREH —
BB T BHHEHAR A=11, B I EREHRE N 9%,
B 3 RSt sh R

B3 Jufh TRRER 7k L

MEREERTER, 7R R T FHe th 5 F A M 7 B 5 5
F,.MPEG-4 1§ AIR J7 ik FIBEHLE #7 7 B 7E L+ LUS BB
RARA TR B AR , AIR ik (X BB X} 12 3h 1R B #5 K AR
SPATIRE , THXHE S/ N 45 1R — B P E B
MR EEF SRS, BT H THEROEE RRAEH
BEE, AL IR TR 5, 4 20 i 5 A £
R SE 2R R ;4% 30T A BB E LA S b i 38 B S AR A AT R
82,80 11 b, TSRO LT SEIRE . 241,43
FEEERFIESM BT, I BRSNS nT 1%,.8
EMERBERKER. LM FEERREZRMAE 4 B8R,
WARTE 70 Wb KA T HOINE L, XL R T 81 M LA
TR LR R SRR AT 1

(a) MPEG-¢ AIR
« 116

(b) FEHLER

(I H (DAEXFHE
B4 TPRREERMIL

AR B HCE B LR PGOP J7 iR 8 T PGOP J5 i
FrABIMER . EERIKE RS b, e PGOP #1 PGOP J5 ik
Y, ERATENER T BT R R T HBCR. &
X 42§ Foreman FR3I#t4T T 05 B, R RAAR B BEHIR
EESEESL . B 5 A SCR# T BN T PGOP JriktaE
WE LA R, 4% A PSNR 385 T 49 0. 6dB.
JEHEAE KR B 3 S U0 e i, Q0 B R 58 320 WEK
PSNR WA EZFIEHH 8,58 1. 5~2. 5dB, NTTIEH T 4L
Rt By UE PGOP J7 ik A k.

25

| e

-
tn

PSNR(dB)

e
B s HHEaxE PGOP FiktERE B4R

HTFAESERFEAREFREERMCE, HiL ReEAH
PERHEAT DERES . RECRBARRENAEE + 858
RIRE YRR HE R DS MR R B E AN, B 6
XEAHELT TR RIE R A4 SCT7 5 B 9a 5 3 PSNR #E47 %4 E
WiAFF51 2 Foreman FF51, W% 30fps, &Ny 256kbps, &
I ZIEEREA 5, 45 FEA PP AL 204 MERR 1
BB TEREF R RERAL N 2~3dB. (R
R RPN RAR(EE BB h S 17 45 R R
BRESH UL, MRS ERR R LN HTH X
B TESRERT, e A E R R B B B R b, AR A B R
BiEA#— B REHES .

PSNR(dB)
BuERLREIBYE

50 100 150 200 250 300 350 400

wE
B 6 T 1EBRER Ay g LB

BEE X ERUAEE RS RIKE BT T 2
7 FEXT TLARAS [ B T P9 o R BB R 7 kAT LG B | 3R
T —F RN REF . BT EEK
12 377 16, 26 PN ] B 2 B R M, EARIE SRR K S B
Jreg Rt — AN T IR R RTERBI AT 8 . 52
R0, AU EBRRE R B R AF SR IK S B8 7 » ) RERRAEHD
P B LA R w5 R ER, RA RN IR
MR, BN 5 A B & FRRASRERE, BT L2
R AT RBRB SRR R .



8 % X &

[1] Wang Yao, Wenger S, Wen Jian-tao, et al. Error resilient video
coding techniques[J]. IEEE Signal Processing Magazine, 2000,
17(4).61-82

[2] Wang Yao,Zhu Qin-fan. Error control and concealment for video
communication; a review[ ] |. Proceedings of the IEEE, 1998, 86
(5):974-997

[3] He Zhi-hai,Cai Jian-fei, Chen Chang-wen. Joint source channel
rate-distortion analysis for adaptive mode selection and rate con-
trol in wireless video coding[J]. IEEE Transactions on CSVT,
2002,12(6):511-523

[4] Ru Cong-chong, Yin Liu-guo, Lu Jian-hua, et al. UEP Video
Transmission Based on Dynamic Resource Allocation in MIMO
OFDM System[ C] // Proceedings of EEE Wireless Communica-
tions and Networking Conference(WCNC’07), 2007:310-315

[5] Fang Tao, Chau L-P. Efficient content-based resynchronization
approach for wireless video[]]. IEEE Transactions on Multime-
dia, 2005,6(7):1021-1027

[6] ERGBUE. B YaF, & BT EHREEHNFENER ST K.
HEHRL2E,2010,37(5):81-83

[7] Lambert P,Neve W D,Dhondt Y,et al. Flexible macroblock or-
dering in H. 264/AVC [J]. Journal of Visual Communication
and Image Representation, 2006,17(2) ;358-375

[8] MPEG-4 Standard[S]. ISO IEC 14496-2,2003

[9] Zhang Rui,Regunathan S L,Rose K. Video Coding with Optimal
Inter/Intra-mode Switching for Packet Loss Resilience [J].
IEEE Journal on Selected Areas in Communications, 2000, 18
(6):966-976

[10] Cheng Liang,Zarki M E. Perceptual quality feedback based pro-
gressive frame-level refreshing for robust video communication
[C1// Proceedings of 2004 IEEE Wireless Communications and
Networking Conference(WCNC’04). 2004 ;2047-2052

(E#% 83 70

[12] Dunbar R I M. Coevolution of neocortical size, groﬁp size and
language in humans[J]. Behavioral and Brain Sciences,1993,16
(4):681-735 '

[13] Fu F,Chen X, Liu L, et al. Social dilemmas in an online social
network ; the structure and evolution of cooperation[ ] ]. Physics
Letters A,2007,371(1/2) :58-64

[14] Milgram S. The small World problem[]J]. Psychology Today,
1967,2.60-67

[15] Watts D J,Strogatz S H. Collective dynamics of ¢ small—world’
networks[ J]. Nature,1998,393:440-442

[16] Miklas A G, Gollu K, Chan K, et al. Exploiting Social Interac-
tions in Mobile System[C]//Proc. of 9th Intl. Conference on U-
biquitous Computing. Heidelberg: Springer, 2007 : 409-428

[17] Chaintreau A, Fraigniaud P, Lebhar E. Opportunistic Spatial
Gossip over Mobile Social Networks{ C]//Proc. of the 1st ACM
SIGCOMM Workshop on Social Networks. New York: ACM,
2008.73-78

[18] Hui P,Crowcroft J, Yoneki E. BUBBLE Rap: Social Based For-
warding in Delay Tolerant Network[ C]//Proc. of 9th ACM In-
ternational Symposium on Mobile Ad-hoc Networking and Com-
puting. New York; ACM, 2008;241-250

[19] Marti S, Ganesan P, Garcia-Molina H, SPROUT; P2P routing
with social networks[ C] // Proc. of International Workshop on

Peer-to-Peer Computing & DataBases. Heidelberg: Springer,
2004,425-435

[20] Mislove A, Gummadi K P, Druschel P. Exploiting social net-
works for Internet search[ C] // Proc. of the 5th Workshop on
Hot Topics in Networks, 2006

[21] BE.ZE. KR Z ETHENEWALRREREL R
[1]. HEHLA,2009,32(7) : 1365-1373

[22] Yu Hai-feng, Gibbons P B, Kaminsky M, et al. SybilLimit: a
near-optimal social network defense against Sybil attacks[C]//
Proc. of the 2008 IEEE Symposium on Security and Privacy.
Picataway, NJ: IEEE, 2007 ; 885-898

(23] PR, T3, HEM, & —METHLRE T P2P BF
P2 5 i s L], THEAURLEE, 2009, 36(6) : 101-104

[24] Boykin P O,Roychowdhury V P. Leveraging social networks to
fight spam[J]]. Computer, 2005,38(4) :61-68

[25] Lam HY, Yeung D Y. A Learning Approach to Spam Detection
based on Social Networks[ C] // Proc. of the Fourth Conference
on Email and AntiSpam. Mountain View. California, USA, 2007

[26] ECR.NE, 4R, % ETFERMENREETEERX
(I]. B 3LeEH . 2009,35(7) :990-996

[27] Aharony N,Reed D P, Lippman A. Social Area Networks: Data
Networking. of the People, by the People, for the People[C] //
Proc. of International Conference on Computational Science and
Engineering. February. Picataway, NJ : IEEE, 2009.:1148-1155

(E#F 95 7O

[4] Pickands J. Statistical Inference Using Extreme Order Statistics
[J]. The Annals of Statistics,1975,3:119-131

[5] Beck C,Cohen E G D. Supertatistics[J]. Physica A,2003(332).
267-275

[6] Cohen E G D. Supertatistics{ J|. Physica D,2004(193);35-52

[7] Beck C,Cohen E G D,Harry L. Swinner from time series to su-
perstatistics[ ] . Phys. Rev. ,2005,72.:056133

[8] Mahoney M,Chan P. An analysis of the 1999 Darpa/Lincoln La-
boratory Evaluation Data for Network Anomaly Detection[ C] //
Proceeding of Recent Advances in Intrusion Detection (RAID)
Lecture Notes in Computer Science. 2003, 2820:220-237

[9] YeN, Chen Q. An Anomaly Detection Technique Based on A
ChiSquare Statistic for Detecting Intrusion into Information Sys-
tem, Quality and Reliability Engineering International{J]. 2001,
17:105-112

{10] Tan K M C,Maxion R A. Determining the Operational Limits of
an Anomaly-based Intrusion Detector[J]. IEEE J. Sel. Areas

Commun, 2003,21(1):96-110

[11] Sommer R,Paxson V. Enhancing Byte-level Network Intrusion
Detection Signatures with Context[C] / CCS ’ 03: Proceedings
of the 10th ACM Conference on Computer and Communications
Security. 2003;:262-271

[12] DARPA 99 Intrusion Detection Data Set Attack Documentation
[DB/OLJ. http://www. 1. mit. edu/IST/ideval/docs/1999/at-
tackDB, html :

[13] He Di,Leung H. Network Intrusion Detection Using CFAR Ab-
rupt-Change Detectors[ ] ]. IEEE Transactions on Instrumenta-
tion and Measurement, 2008,57 :490-497

[14] Paxson V,Floyd S. Wide Area Traffic; The Failure of Poisson
Modeling[J]. IEEE/ACM Trans. Networking, 1995,3(3) : 226-244

{15] Dupuis D J. Estimating the Probability of Obtaining Nonfeasible
Parameter Estimates of the Generalized Pareto Distribution[ J].
Journal of Statistical Computation and Simulation,1996,54;197-209

[16] Rasmussen P F. Generalized Probability Weighted Moments:
Application to the Generalized Pareto Distribution [ J]. Water
Resources Research,2001,37(6);1745-1751

+ 117 o



