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( Channel-Adaptive Bidirectional Motion Vector
Tracking over Wireless Packet Network )

( Jae-Young Pyun)

N3

2 <
2E8Y He Hulze HT o|FPoE FAHE FARdA 28 o "471}01 o2 AHFE Aoz qadnt 18
U 2EAAE A2 A JEA Mujze FEG o RAEA gtk FAGA @ &Ad qd gexel A
< FAGgA FAR oy &Y 7)1eg AMgsteE P Aotk ZU tREY o7 oY 7l &4 BEd A o
2 2559 234 A4 ’““"ﬂ 3 oju £AHY HWEo) TEAoE S&AY BE2ISL EYdl] odrh o)F #Hgs}
71 98 £49 MBAAY £33 HF EAL o]-43}= bidirectional motion vector tracking (BMVT)7} o] Aol #|¢tx1%1g
. 2 =&oixEe BMVT o8 &4 7]"% B A B3y Ao Y o] A=A,
Abstract

Streaming video is expected to become a key service in the developing heterogeneous wireless network. However,
sufficient quality of service is not offered to video applications because of bursty packet losses. An effective solution for
packet loss in wireless network is to perform a proper concealment at the recetver. However, most concealment methods
can not conceal effectively the consecutively damaged macro blocks, since the neighboring blocks are lost. In the previous
work, bidirectional motion vector tracking (BMVT) method has been proposed which uses the moving trajectory feature of
the damaged macro blocks. In this paper, a channel-adaptive redundancy coding method for the better BMVT error
concealment is presented. The proposed method provides enhanced video quality at the cost of a little bit overhead in the

wireless error-prone network.

Keywords : Error-concealment, burst-packet loss, motion vector, motion tracking

I.M E g olFA AW A% e RA A EA wfEo F
AAJE A7 £4E H3y] JEu 2HAAdE A
4 HEQIE o8& S873E AEAEN &4 YEYT SAqHE Hge ~ELS A4s A
s AHAE AT 5 7] “H—Er o &4 A7} o Az Ht)e T dsh @bl WAl 4 gk E
A&EHo g sty et dA FAH YEYA 7|&e 3], A4 og] WAoo Z <3t wltle Tgelojdel o
WY Z, AE A, FI5, A d—. 2] ool ujelA go 2ag Zyddu 23 Hx) 92n oS Zgdo
wireless LAN (WLAN), CDMA, GSM 59 dgl2 A 2 o7}t AsdE. & 248 Zhde Fx =Y
g5o] o ekl o]gj et oy £F9 BA vE 08 AMREE TS T3 A&AQ T g3 @A
A Apolol X ol AMula BRAAMS vy 9 S 727 Ho) HR &4 /AR o 71 A7HE¢ vl
(Dept. of information communication eng., Chosun e FH7] A8 A dZdx 7jEs A
university) shot},

HAFAAE 20068109119, RS EY 20073194

94)



20074 18 Hx}ZEs

da gdedas ZA Ay HE AsV)
(resynchronization), HoJ& &, vlo]H &49] 4%-&
S F o3 o]F oA g &Yrled A
o dig AgHez dixste HoEA BE A7t
Aol g oz edr)gd e 2 7H-°4 agoE
ozt a5 AMAE FHY oy &4 (spatial
error concealment, SEC) 7|g o, o2 3}‘/}1—‘:‘ Az
A o8] 249 (Temporal error concealment, TEC) 7|
Holtk, SEC YxgEe £d¥  YazEs
(macroblock; MB)& o|Z3}7] el 3789 fddA]
£ Abgsith wbgdl TEC 7|He &4% MBS &Y
71918 AIZFHQ FHEAE /‘F%?}‘:} %, @4 =9
Yo 4" FH9E WTAEA Fx = l‘?J«] g4
i’b“?lﬂ}. 53], [QldMe &4
€ MBe| #i¢} obdf A
—"’41 (block matching
algorithm; BMA)ol £71={th. BMAE +34¢Y 4
# 2L dy 2YuRgE AdgAdel destd
Hol glovt dlA(edge)t Wi Wz &8
S EE fH o ofgo] gl7] Wi 488 EE ¢
A d32lEF (modified BMA; MBMA) A& ‘:l'ooh?l'
AT Ao FAA Ao] ANE FHu
g ojelgt TEC 7]ge ZddelA 24 MBY
| £453, &4 MBY A4S MBE &5 &k
Z A% W ERA e a8y ZHA o A
AE 3 MBY £4Z 3 FH MB 59 &3}
=4 MBS H4o] PEoizic

uetA ole| g TR A2 A AT 5 o
£ A8 &4 7I1e$ 94 bidirectional motion vector
tracking (BMVT) #lo] A= Rd? BMVT o2
24 W& forward motion tracking (FMT) <
backward motion tracking (BMT) ¥25& Al§8e
2 &4" MVE 933 “*Xi FMT HH4e =g
duUloA &8 MBS MVE 59317 938 oA
A oz &3¢l ‘ﬂi_,] Ay L=
42& o] &3, BMT Wl g Zy oM 9w
o] AFAA S Y& o] &3] olFA MV o
& 3 & FMTSF BMTel 98iM d5" 2709 MV

=}

ot o

==

o

3
(o]

]

—

=
g 97gozy 49 MBY F2 MVE 342
°l9}@ BMVTE MBI $3¢ 4340 n3de 7
G 5 Y FE 5 548 oA MBY %3
d Aol B2 HA9E 7€ dF &4 reryg

==X H 44 3 Cl H

(95)

H1s

29 94 B9 e $P2 Bolx oz 3

.—V~

£ =i Adste 29dA] 39wae] BMVT
(BMVT with redundancy coding; BMVT/RC)&
BMVT7t zte 3d& ad2 #83HAM 234 dA
&l g G4 FHAE 0% TG ol 99
A BMVTel & e oF MV A MV x}o]
& MV <& 2agtejgtetd o) ARE Ad 544
kA A ZHUE T3 A8 MV dF 23}

< 4= 4 AE Al2"dA e HE W=

7} ®A|wk FAZoA] AL BMVT o2 MV 3t
38 MVE 238 4 s A4%E gk HE 2on)
=g Aostr] 8 ZH g B 4G (region of
interest; RODE A& 5o $4H}.

_\.L

B =Re e 2ol FAUL 0 FoldE 712
o BEH o7 2d71&< BMVTE 718 I
e B =RAN ALtE AY A$Holn T4
4 &4 29 BMVI/RC A8y 7j¢g 49%
o VgIAE e edrless S dohns] 9

433 Aol s 71ests, Vel 28 &
=t

II. Bidirectional motion vector tracking
(BMVT)

2 AoAEe BMVIZI&ds &48 MVE o237
A AHEHE FEH MV AH YR8
BMVTE 24 2709 #4o g A" 3 Ha 344

& FMT$ BMT2 7452 BMVTE o83t} Fu
MVE = #oltt. F WA 342 BMVTe] 3}

gy

Reference Frame

Candidate MVa
MVTIR
MVL{R]
MvVP
Avg(MVT(B], MVLIR], MVZ)
Median(MVT[B}, MVL{R], MVZ)
VZ

Current Frame

MVP MvVC

MVT Corrupted block

(Collocafed MB) | MVL

Corrupted area

a3 1. BMVT2F BMVT/RC &haloliM &4 MmBel oz
248 gt &2 WY
Fig. 1. Candidate MVs of an error concealment for the

damaged MB in BMVT and BMVT/RC.
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2. Forward motion tracking (FMT)
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Fig. 2. MB matching area for SMD calculation (a)
matching area for MVT and MVL, (b) matching
area for MVB and MVR.
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4. Bidirectional motion vector tracking (BMVT)
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{a) fo rward motion tracking (FMT), (b) backward motion tracking (BMT)
Fig. 3. MV estimation method for the damaged MB.

(a) forward motion tracking (FMT), (b) backward motion tracking (BMT)
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Table 2. Selection of MV estimation method.
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Table 3. Generated bit overhead and PSNR improvement

according to the MAD,, of the “Tabletennis”
and “Foreman” QCIF sequence.

MAD,, 10 30 50
Average bit overhead | 192 % | 48 % | 12 %
Relative average .

PSNR improvement 02 dB >|06 dB >

4 = = &4Ao] FR Tabletennis” AIEA
oMo oflgj24 Ald ZHat
Table 4. Experimental results of the error concealment
methods to recover a single damaged frame in
the sequence “Tabletennis”.
damaged frame number
Methods 9 10 a1 % | 58 Avg.
PSNR | 22.49126.03 | 21.43 | 22.71 | 20.63 | 22.66
CPU
MEMA o | 2| 24| 244 | 205 | 205 | 244
PSNR [ 270212631 |2695 (2351 | 23.88 | 25,53
CP
BMVT tim[i 244 | 244 | 256 | 267 | 244 | 251
PSNR (2712|2697 {2740 | 25.09 | 24.09 | 26.14
CP
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time
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Table 5. Experimental results of the emor concealment
methods to recover two damaged frames in the
sequence “Tabletennis”.

damaged frame number

Methods 1576 T10.11 | 4142 | 46,47 | 5850 | -8

PSNR | 2201 | 2414 { 21.03 | 2165 | 19.10 | 21.59
CP

MBMA | CPU \ o i | 256 | 244 | 244 | 244 | 247
time

PSNR | 2554 | 2397 | 21.95 | 22.08 | 21.26 | 22.96
p

BMVT C?U 256 | 256 | 244 | 256 | 267 | 256
time

BMVI/R PCS};IJR 2574 | 2447 | 2261 | 2284 | 22.01 | 2354

C . 256 | 267 | 267 | 256 | 267 | 262
time

E 6. I A% =g &4o] A “Tabletennis” Al
AA0NM ol 2 AF ZAn

Table 6. Experimental results of the error concealment
methods to recover three damaged frames in
the sequence “Tabletennis”.

damaged frame number
Methods 9~11 10~1}41~446~4|58~6 | Avg.
2 3 3 0

MBMA PSNR | 21.55|23.95 | 20.89 | 21.61 | 1878 |21.59
CPU time| 244 | 256 | 244 | 244 | 244 | 247

BMVT PSNR | 24.01 | 24.03 | 21.62 | 21.83 | 20.76 |22.45
CPU time| 244 | 256 | 256 | 244 | 256 {251
BMVT/R| PSNR |24.32|24.73 | 22.06 | 22.06 | 22.06 {23.05
C CPU time| 267 | 256 | 256 | 256 | 256 |2.58
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