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Frame skipping video transcoding based on adaptation
of both encoding quality and error resilience

ZHOU Yi-ran, CHEN Yao-wu

(Institute of Advanced Digital Technology and Instrumentation ,
Zhejiang University , Hangzhou 310027, China)

Abstract: In order to balance the encoding quality and error-resilience after video transcoding, a frame
skipping video transcoding method based on the adaptation of both encoding quality and error resili-
ence was researched. Firstly, a frame skipping transcoding algorithm based on the optimum encoding
quality was introduced, in which the best frame skipping approach in a sliding window was selected
based on a quality impact index. That means the method is to calculate the impacts of different frame
skipping approaches on the coding quality and to preserve and encode the frames with larger motion in-
tensities to improve the encoding quality. Following this frame skipping algorithm, the error sensitivi-
ty and the error impact index due to the frame skipping were also calculated and evaluated, then a
frame skipping method based on the adaptation of both encoding quality and error resilience was pres-
ented to implement the dynamic balance between the coding efficiency and the error-resilient capabili-
ty. Extensive experiments prove that the Peak Signal Noise Ratio(PSNR) of re-decoded video can be
improved by 0. 05-1. 2 dB with the proposed method when the data transmittion is with packet losses.

For mobile systems and devices, the proposal can meet the needs of accurate frame rate, good quality,
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and good error resilience.
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Fig. 1 Proposed sliding window architecture (The gray

frames are encoded, and the others are skipped)

S — s Wy b fBE 5 — W g i s 55
AW B W, B XA g 5 WUIT 4G S [R)
M BN B P S R g A s R RE LSS =AM s B
W B2 WA 1) 4 B WUTF 4 o ¥ 3l o AR L R AR AS
W 16 iy L S A R A R

PR i 6 Bl B 22 () mT RE 2 B AR B & L T A
ﬁfﬁ'fﬁJﬁﬁjﬂﬁ?ﬁ%ﬂﬁﬁ%rhﬁ%&ﬁT%ﬁﬁJ*ﬁ%,
DAt 22 ot 5 3 31 H AR Wi, 33X — T G A5 4
H

N _ Ndccodcd + NDCCSW
EncSW ~ R
target

Y Naceodea M Nencoaea 7390 22715 245 il 8 31 71 T 42
P B A 8 A A R 8 A D ) TS5 R R
7 H BR300 22— 1 RS 5 2 A L
R IE R 20 B30 B0 57 10 5E T 20 A% 1) T 40

R

jiNencoded ’ (4)

Npeesw = L stidingWindow — Noverlap * (5)
A Novera 2278 57 1 30 %7 AR — 4~ 30 %7 Z [1)
L 1A A A R o Aol el 0 A AR A
2.3 ETHRMEHEEEAMSE
N TSR U B T AR i o L IR 2 Bk e
i X 2 B Jo R O 5 /N 1) W O AR S O A

B, DR A i A T SO R e R RO SR
OI:(n) = Z MIF(m) . (6)
Hrr,n, %‘%réauﬁ’éﬁ%ﬂlﬁhﬁzmﬂﬁf A Gt

T IY 5 o MR 9 2l B Z 1Y B e — R B
TA R 2 A5 T, SR A W] AR B0 R T R BN
pig 9 A IES V8
FE SUTE V)8 T AT 1000 4 i it 45 ) — ol gk
WY AT RE ZH & O — R i Ar B . X TR — A B
7, L] RE A W53 i 7 R E A R A G EOh -
Katocsson =Cifiss =

LSlidingWindow !

N EncSW ! (leidmgWimlnw -

NEncSW)! ’

7
TEZRSCHR s — 62 T 4 fift A ol — 5 2 B PR O 4 B
Q2R — A g A i D A S T P A T 2 X — ot
— G . QH%Q/\%E%fPﬁEF‘ﬁ#%%&iE’J
ot Py TN 5 B IR A 5 — Wt — E A . AR 3
SR JFH AR 40 W 1 LA 10 Atﬁio R — 28y B
BLRAER . B4 e 2 A 500

K/ ocation = CNewsw ~Noeone &

LSlidingWindow ~ NDefEne



%12

JEAG AR » 25 - 23 1 Do 5 A R O G it R AR A £ 2675

oty Noegoe 278 — 1 8 8 oh— 52 40 7% T4
e s ] = i o e Y 05 S D U
g AES O

QL (k) = > 0L (n) €D

A W AR B P BBk B i R A
SRIE R BT W AR BUE E AT /N B R HE Y - 15 3
BT BE A R R R BT 5 Que e AR
PRAE f /N BT S3 BE 7 58 d A0 114 £ Uk 24 5 I 4 4
I S

3 RwARELFAAMEERN KR

R T VR R R DA R A G 5 T H AR .
AL A R N A L i85 225 IR R
fifp % T P 58 R B L b R U LR A 5 7 B
AT SR R 1 5 T o B8 U R R L R AT A IR K 1Y
MEE .

3.1 SBIREBREMGT

AR SCAE = AT 1% Al 1 R R AT T AR
X BURA] R A A A B, T AT LR AR
HEFREE.

56 XS Bl K Wi S AR LA IR
R X HCR A — W T 8 SR E M
VB i e R A g 2

M(71):]]t7/{1;<(;\1])y . (10

LR R B Ak B OR A T A R R

A 0T 3 =R /A T W £ K (S 50/ 1 By
B2 R REE . K% R Ul I Y A B S A 4R

B Z 18] (932 Bl 22 57 K HEAH I 9 55 DR 0K 52 0 1
LR AR B P I8 B % AR 25 5 BT LU
X — oK E R T AR R s s R
P iz 3 R 8 (H 22 6] 9 22 55 o 0% B0 A2 gl K
(ERAMR I AR Z iz s R BB B 0. —
B T ) 2R 42 52 % T E SUH

NNy

DI IMV (s g)

MVD(TZ) = =0 ]:]O\] ><N ) (11)

MV (iaj) = D0 MV xGat) |+

| MV, (so0) ) (12)
KA MV, Fll MV 43 5 36 8 — A~ 22 Uiy 4 B

1E 2« My J7 1) B35 3 R Rk 2

T3Hh KRG BRERE iz Bl A Bk 25 R RE A
B e— St [a] 7% e 5 WO AR 2 (8] (9 25 57 . 5k 22
AE 8 B0 R N6 ] BI85 3l 2k 1 BB 08 B A A K O
BEBIREZ S IR R 2B BRI 2R,
E S B B AME IR ZERE RN -

20 200 (i j)

O (n) = =2 ]:K] <N , (13

COp\p(ivg) = 2 | cor(sst) | (14)

Horp, cop Fam — AN TIa] % B 43 B il 5% 22 2R 8
XF T AR R R P (B R 0.
IRIT » — it 50 ) 0 U B 5 SO
ES:(n)=M(n) XMVy,(n) XCOp(n) . (15)
B3R 3 AU T 2 D PG R A O Al s B iR
ST T 5 NG N BB Y i R K 02 52 2% Ok 75 1
REE IR EMIZ MR ZERE &R
3.2 RERESFEMHBAENRR
AL T o 5 W) AR B B — TR R 5 R R
B 2% & RO HoE SR

El:(n) = > ESiGn) . (16)

m= r:0+l

X 2.3 o T A % A AT R A oY C L
VS ALES O
Elc(k) = > El:(n) . (17)

A Aol it 73 T Y R R AR BO R B/ NHE Y L 1
BB ALY BE Y 58 DR I R BT 5 Evee o 14
{E fe /NS S Bkl Fey T B AT 50K R B R i AR R B
2 A T EL AT /N B B R R R B, RSO
2t B B I A A X B B A R

B3 IC A R 45 HE P 2% B 1 I % B8 S5
RS 2R BCHE PP R R R 0 AR RCHE T R
RAE A8 RCR S5RBERE N Z RIS S 5. ™
FobHE e 9 AN E N 0 B 2 AL R A AN 8] T A I AR
o PR s X A A i P 5 5 HEIB A HE O

Jorder = (1= ) X Quraer TwX pX Egraer s (18)
Hodb, p Fon G M 45 10 Z R, Nl IR
LG B AR % HE Y SRR R 0 AR BCHE A
[F - At P P9 ML 0 i A1 2 1) I [
s TS i O HAR . D8 1 REA I H &
JOE A AR s 3P B A R o AN O E L TR



2676 j\lﬁi

K% T

518 &

Wt 20 3 7 NP s SR E A B R A . Tl
1S K B, s Bl R AL F A R R A R
SO ZRCHE e BB AR NI R . P wo 5E SO

w=a X p X MIsigingwindow T Wo » 19
> IM ()
MI siingWindow = €8 s (20)

I‘SlidingWindow
o Flw, 0% $0.Q 2R Y0018 3h i b
A A i B A A A w B9 BUBR 52 1 2. 0~
10,00 S8R o J oraer T /N I T 50 BBE 7 56 0 B 10 52
HF LKA,
b AR Bk i A T vk E B RN 2 R .
llﬁﬁﬂ.

——(ﬁ:é:%%zb@iq:a@mﬁ*m%umﬁzﬁa%mi&z)

( S — 1

i
C Bz i R EURE )

P TR e R ) 52 P

Y
(C Bl i BT ot o3 Bic BT RETE: )

{
GHERTE WS B R IR R D)
{

C iEmates . BHTRpsisRE )
{

C i
R s
Y
AR 52
FFIET 1 v
e

Pl 2 AR SCAR G i e ) B0 0 1 T 2L 7

Fig. 2 Flowchart of proposed scheme
4 ZHRERSHH

B UE I H ) O 2 iR A A HL 264/
AVC FRifES H AL TM15. 170 Ry S a1 7 5L 56
55K ML, 1B BUSCh & 15 3R S 0 18 %
I £ o 8 W .V Ny 7 L D £ R R A A
BT Ak o R R P s o 0 3 A A Y A A
Carphone,News Fll Suzie, ix 267 5] & QCIF #%
(176 pixel X 144 pixeD) , 55 A% iy 37 45 2
JMI5. 1 G bt 5 T90 2 5 1) 5 L G A PG 650 - i B

300 frame. i # K 30 frame/s. [# & 5 F 1 1PP-
PP 254, B A 2o B vp 1) UK 4 A, N [
JE i 2 1 IPPPP-+- 8544 , i i i A 30 pixel/s
S E) 15 frame/s, SCH P E AL RN 5% A
10% . JMI5. 1 i i &5 42 WS4 38 I 1 UK ik i bsf e
T B 1Y 4l R Pk &2 3E 10k “motion copy”,

S V5 S i) Bk B VR AL 4

(D PERIOD-J&] 7 P4 Bk it % % 77 %, B 4%
SE JE 1 o g B L itk e — ot DA 2 H b il 3 B
K

(2) APT-SCHRLL10 Je 48 H iy 9k it % B Jr 12 5

(3 JQET-Z 32 ) 1 T 4 14 Jit &2 5 25 4%
PEA IE N R B R RS 7 . BT S 8
L Stdingwindow 2@ A1 wo 235 3,10.0 F1—6.0,

Xof Bt T Ji 1 e 3 0E AT 25 A0 A i R T R R
PRI X L B Uk 5250 1 i % PSNR fH . 115 5
e, Bkl T 349 (5 ) I TR e 3T — A i A T £
BOAsRmE 1.k 2. K3 ME 4 i, H
R 1 ORISR 2 0 Y R R B IR Y B 3N 144
KB/s # i % 72 KB/s; 3 3 FI3& 4 X R 1) J2 44 55
TSI 96 KB/s 665 % 48 KB/s, & 1 f1
SHEMEN SV ;R 2 ME 4 HEMER 10%,

X1 BEPNRER(ZEBE 5%,
D2 M 144 KB/s F] 72 KB/s

Tab.1 Decoded PSNR results (PLR 5% ,bitrate transcoded
from 144 KB/s to 72 KB/s (dB)
N 2 p— AL —
PERIOD APT JQET
Carphone 25.57 25.39 25.73
News 30.62 30. 14 31.54
Suzie 29. 30 28.15 30. 35

R2 MEPSNRER(ZEE 10%,
O % M 144 KB/s 3] 72 KB/s
Tab. 2 Decoded PSNR results (PLR 10% , bitrate

transcoded from 144 KB/s to 72 KB/s (dB)
B M
PERIOD APT JQET
Carphone 23.11 22.88 23.27
News 28.40 27. 84 29. 54
Suzie 26. 35 25.52 27.55




%12

JEAG SR 45« G o S A R 3 L A A e 2677

®3 MU PSNRER(ZEE %,
ZEM 96 KB/s Zl| 48 KB/s
Tab. 3 Decoded PSNR results (PLR 5% , bitrate
transcoded from 96 KB/s to 48 KB/s (dB)

M7 71 RLVE
PERIOD APT JQET
Carphone 25.62 24.91 25.67
News 30. 37 29.99 30.95
Suzie 29.15 28.31 30. 28

K4 MEPSNRER(ZEEX10%,
E M 96 KB/s 2| 48 KB/s
Tab.4 Decoded PSNR results (PLR 10% , bitrate
transcoded from 96 KB/s to 48 KB/s (dB)

W7 51 LTS
PERIOD APT JQET
Carphone 23.15 22.50 23.21
News 28.31 27.91 29. 29
Suzie 26. 31 25.97 27.28

FEHE T SR 0 S 06 45 LR W - AE = R Bk i
05 2 JQET J5 ik 76 R[] 25 40 38 AL 615
TR O B b, OF BOE R 4y B 5RO H R G
PSNR i #2&5 Ig BE A3k 1.0 dB DL |

PERIOD J5 7% 58 4 240 1 Wi 5 it Z [8] (1) 1z 5
SR A T AR R 1 25 5 L S R A AR PN 2 Y
AL FIAS A 5 (5 . APT J7 ik BUR % B il 5
Wi =2 [ Ay 3z 3h 22 S5 1k L AR T RIS T A A8 B 5
JIE 25 S5 DA v g 1 5 L (FUIE o [ AR W 2 B Bk
WA 2 HE R . IR S 32 0 VA I A — A Bk i B
SO AL . B X DL B A A0 25 T it el
AT LT L . 7E B8 3 1% i g b s R A 9E Y
e &, T 5 e A A 420

AR SRR I Oy i AE RS A R T W B
i 45 ) 0 G 5 i 50 0 25 R S ML B B 95 o 1 45
T Bk T 250 b R 5 3R G TR 1 KR U B . A
W3R K e 8y . — D7 TS A T s iR S5 L
— 5 T S {of A5 T VR S8 L) B i ) 4 6 0% S st A ROF)

S E 3k

[1] AHMAD I, WEI X H, SUN Y, et al.. Video

transcoding: an overview of various techniques and

research issues [ J]. IEEE Transactions on Multi-

FHAHAR W AT #E R . TQET J7 32 78 Bk ol % £
FBE% R T A [ it B X T g A R R 0 B L
FEMT T AT T 0 U A B M R S BV TR
AR S AR I S A . AR IR R
X RN [ 3 R 45 R I B T B O 3 b O T A AR
iR BT B

K3 LR T = Fl6 b i B RN
1020 F0 HARtS 2y 72 KB/s B (1 fiff i 16 15 i 5
(Suzie 741 s W22 B4 5% I 5 AR 02 2 PE-
RIOD.APT #1 JQET., ME Hu] LLFE 2], A7
2% 1) 32 X0 S5 2 B

(a) PERIDD

(b)APT
B3 R B R X

Fig. 3 Comparison of picture quality

(0)JQET

T R Aol Bk TR AU B I ) 6 B A A Y
G 14 Jo i S A B R R B AR SO T — A
BT g A o e 5 AR R B 3 L Y Bk A AU i T
o BT — P T 0 g S5 R 1) B i
PR e 0 A O © A 5 2T 53 S A A ot 2y
C F) 3 52 W) 2% 80, DT R AR B O 4 T 3 8
JERR At i O 2 % o k. R S A L 2 A R Al
B bR AR T IR T T AR R A N
(R SR 5 3 » B A5 T R A AR S R A fE
U A R W] AR Y 2 A RT BT AL A A
Ty A ST 4R A Bk WU 8 7 Y5 AR T AR B2 5 s
FLAT S (R AR5 A A 37 5 AN [ 48 5 R 2 T
0.05~1. 2 dB, g5 i AL 52 30 2 52 M1 B 45 4 T Bk
T AT e B 1) 20K

media , 2005,7(5):793-804.

[2] LEEY K. LEESS, LEEY L. MPEG-4 to H. 264
transcoding with frame rate reduction [J]. Multi-
media Tools and Applications, 2007,35(2) 147~

162.



2678 ¥ HE LR %18 %
[3] PATIL V, KUMAR R. An effective motion resti- (4): 923-929.

[4]

[5]

[6]

[7]

(8]

(9]

[10]

[11]

[12]

mation in frame-skipping video transcoding [ C].
International Conference on Computing: Theory
and Applications, 2007 :655-659.
ZHENG Y, ZHENG SH B. An efficient overlap-
ping block selection method in multi-frame skipping
transcoding [J]. Journal of Circuits, Systems,
and Com puters, 2009,18(2) :325-337.
LONETTI F. MARTELLI F. Motion vector com-
position algorithm in H. 264 transcoding [C]. 14th
International Workshop on Systems, Signals, and
Image Processing , 2007 :401-404.
CHANDER V, REDDY A, GAURAV S, et al..
Fast and high quality temporal transcoding archi-
tecture in the DCT domain for adaptive video con-
tent delivery [ CJ. International Conference on
Com puter Engineering and Technology . 2009(1) :
91-97.
CHEN CH Y, HSU CH T. YEH CH H, et al..
Arbitrary frame skipping transcoding through spa-
tial-temporal complexity analysis [ C]. IEEE Re-
gion 10 Annual International Conference, 2007
845-848.
HSU CH T, YEH CH H, CHEN CH Y, et al..
Arbitrary frame rate transcoding through temporal
and spatial complexity [J]. IEEE Transactions on
Broadcasting » 2009,55(4) . 767-775.
SHU H, CHAU L P. Dynamic frame-skipping
transcoding with motion information considered
[J]. IET Image Processing , 2007,1(4) ;335-342.
ZHENG Y., ZHENG SH B. A frame-activity-
based dynamic frame-skipping transcoder [ ] ].
Wireless Personal Communications, 2009,50(2) .
257-274.
WANG Y, ZHU Q F. Error control and conceal-
ment for video communication: a review [J]. Pro-
ceedings of the IEEE, 1998.86(5):974-997.
Vo AR AT 0 iy BR & SBL A A SO AE 4 RG R AU
RIERR S AL ], 2% 4% £42.2009,17

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

QING L B, HE X H, ZHANG ZH L. Dynamic
estimation of virtual channel model for distributed
video coding [J]. Opt. Precision Eng., 2009,17
(4):923-929.
VETRO A, XIN J, SUN H F. Error resilience

(in Chinese)

video transcoding for wireless communications
(1.
(4):14-21.

CHEN CH M, LINCH W, CHEN Y CH. Adap-

IEEE Wireless Communications, 2005, 12

tive error-resilience transcoding using prioritized
intra-refresh for video multicast over wireless net-
works [J]. Signal Processing : Image Communi-
cation , 2007,22(3) :277-297.

EMINSOY S. DOGAN S, KONDOZ A M.
Transcoding-based error-resilient video adaptation
for 3G wireless networks [J1. Eurasip Journal
on Adwvances in Signal Processing , 2007, 39586
1-13.
CHAN Y L, CHEUNG H K, SIU W CH. Com-
pressed-domain techniques for error-resilient video
transcoding using RPS [J]. IEEE Transactions
on Image Processing » 2009,18(2) :357-370.
LIU L, ZHUANG X H. Fast error resilient H.
263 to H. 264 video transcoding using Rd opti-
mized intra fresh [C]J. International Conference
on Audio,
2008:370-374.
WORRALL S T. SADKA A H, KONDOZ A M, et
Motion adaptive intra refresh for MPEG-4 [J].
Electronics Letters , 2000,36(23) :1924-1925.
WANG Y K, HANNUKSELA M M, VARSA V,

Language and Image Processing .

al..

et al.. The error concealment feature in the H.
26L test model [C]. IEEE International Con fer-
ence on Image Processing » 2002:729-732.

H. 264/AVC Reference Software JM15. 1 available
[OL . hhi. de/suehring/tml/

download/old_jm/, 2009.

http://iphome.



12 4] JEAG AR » 25 - 23 1 Do 5 A R O G it R AR A £ 2679

EEE A
BRIBE (1963 —). W, iT T4k A, 1
Btask(1982—), B, il 7 RiE N i+ + #1450, 1985 41988
= om P PESC 2000 4 TT R A2 & W F 1998 4 TURIL KA 4 BTS2 L
B 2, 32 AR G i S (4G 4 BT Ak i, WL L, FEMNEEGES L
= HBFFE . E-mail: 2yr@zju. edu. en B A 2 3 50 IR 4% 22 0 4 0 1T 1)
L\ ) Bt 5% . E-mail: cyw @ mail. bme. zju.
AN L edu. cn
@ T &

B 53 2 8 IR AL R R A R O

R, EFE RTE
(HEREE KELEHEIRS DEF R SHEEH. F4. K% 130033)

O TR 43 B AR S () AR BIL L 5 A A R IR X LR AT T TR M AR . O MR T A
B EEAS AR o AR B X BRI AY HL o AR 1 L B R S AR LA R R A MLAR SR BT S R 3R
Je FRAL B SECTE T AR UR A R ]S R 0 S AR S O aCEEAT Ol i O AR R B B R B
BERIPEAT T8 1E AR A0 AR 0 B A 45 R P T H R T RO PLA MRS i ko . e R B
TE 5 AR AR G gt J5 RS 0 R R TR AT T T . A5 SRR W] IR R I ek S5 R 1T
wr F BRI B N 40. 2~62.7 C B IIALANRAE J5 A PR BCRGRICR B e . R i it et s A BT S B
It SR BBUH) A H1 it B 008 1 2 BT 25K



