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Fast Video Coding Algorithm with 3D-MSPIHT

LIU Chun-hui, GONG Sheng-rong, ZHANG Shu-kui, LIU Chun-ping

( College of Computer Science and Technology, Soochow University, Suzhou 215006 )

Abstract Multimedia sensor node’s processing power, storage capacity and communication is relatively weak, which posed
a great challenge on video coding and transmission. This article will improve SPTHT (set partitioning in hierarchical trees)
algorithm and propose an improved three-dimensional set partitioning in hierarchical trees (3D-MSPIHT ) video coding
algorithm. This algorithm uses three-dimensional lifting wavelet decomposition, improved methods of the root and partition,
to achieve the resorting of coefficients and ensure that more important information can be encoded earlier in the bit stream.
At the same time, it adopted the listless coding structure, as well as no need for complex and heavy motion estimation and
compensation, achieved less memory and energy consumption, and considerable QoS ( quality of service). The experimental
results show that this algorithm is better than 3D-SPIHT, particularly in low bit rate circumstances; and compared to coding
schemes such as H. 264, besides the all square image quality, encoding speed enhance 11.5 ~11. 8 times.
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Fig. 1 Comparison of partitioning structure of algorithm
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Fig.2 3D wavelet decomposition and hierarchical trees

SRIF  RIAE S B S5 G, BEA T 25 S 4R 0 BBk
G B , S ARSI 3.3 5,

AR R E A& 3 Fros o g B i, A5
PO E Seaeid 3 YE/NB ol 58 S R SRR AT
3D-MSPIHT % h% , % % J5 B4 5% It 3 2 £ J A I 2% 15
I A AR A TR AR A I, Xk Wi B0 B0 A i
7 3D-MSPIHT fi# % , #-2E 47 3 4k /)N P00 8 48, 153 5
BB 51

I [ 3 3D-MSPIHT
1 o i

HETFI [ 3y 3D-MSPIHT
i firhs

3 3D-MSPIHT 4 i i 72
Fig.3 The flow chart of 3D-MSPIHT algorithm

3.3 MHKESREEIH

i B F) T 3 FR AR 2 S R AT LA i 5 A B
P HE P A LB T, 5 SCHT A AR IS0 9 23 B 454
e 1(b) fros, AR LL, 99 s M 8, LL, W i
FRE2 x2x2 BR N —H, HhEdHa 1A
JEAG, B o= ARIC . KRR, ARG AR K A JEOR 1Y
1/4 5 Bt 04 70 0 45 A6 R AR AR Y /Y B 22 45 B L SPIHT
SR O L) 4 8 1) L A O, ok B 4 i R R T
A5 /NI R R RINER S RIS, B4R IC R R
— A RBBARERRE G 2 A HORR A L [
SERRITTE T bR & B o b R B ES . g

ROOT {435 LL, 77

OP: 771 R R ¥ 5 oA e 2

SP: MR R 5

P AEENBRR A

RP i Ak 3o 2 rh g SO H% B 4 Ak ) B 2R
R Mo

TESMAS Z i, A] LA 56 3 B — A i K (H 56 BE
max (i, j) 0% B (i, ) B9 SRSy A B T
A B KAE X AT DAl D i i b 1 B A GBS $
= A YRR . BE R INT

(D) B R

W ek TR AE = Llog, (max ) | | €, ) (DI Az
$. BWE ROOT 5 h R B0 X i i 5 RO R
N OP,

(2) Hefyad 72

FIWT B —2H 2 x2 x2 1Y OP F BT X5 I 1Y fie K
EHE P max (i, j) "PARYME . WA/ T 1T BRAE, i th
0, N5 ZHEATAL A 42 TR A #RAE, R 1 o4l X
MR FEAT T gt o AR T I TBRAE, it th 1, 2B
FIWT B — DR, RR T TIRRAE, S it 1,JF
b 3 AR R B A S, IE (R HE O, B fEAR L, BRI
REX N R ITTRRES B E S SP, RN TR
B it O, 8 SO B9 2R T SRS AL TP, W0 2R R 8K
AT INCHAH =D RBBA T, W BEEILT
XF R ICRARE N OP,

(3) gkt 2



4 10 3

XA A5 PR 3D-MSPIHT M5 4 5 55 125 2163

XFFA BRSS9 RP B0 &R fay o 17 BR(EL A7
M. Bekrh T A RS SP R ITTR RSN RP,
BT — b b i .

(4) B TTRR

BT BR LA 2, 50 8 Bir A ARZS O TP 9 ROOT
JLER N OP BEZ IR (2) , AT B — R AR AL 2 A5

4 LIER

B O A S A AR G B B X R R ORS [] 26
) QCIF ( quarter common intermediate format) ( 43
BER N 176 x 144) WA JP 5 AT T 4 15 55 5
Carphone ¥ 5 FI i 5 #7251k , 12 Sh AR A 850 ) 24 5
M&D H A i & A8 4k, 38 sl AR 8 /b, 52 06 i 1 26
1% . Intel FEEANFRSS 2.8 GHz,512 M N 1E,

TSGR A SR Y A O e e R AT T
O3 M N Gt e AT oA R AR SO TR E 2
A BB AE B R T 7 1l B B g 19 TS U b, T
BARA RGO T, BB B R, SLRa Rk 1
Fi7s o

x1 EARREFETEEUBFALLE

X2 WEMAFEELER
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Tab.3 The number of frames coded per
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