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Image processing based on integral lifting

scheme and its implementation by DSP
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Abstract : Based on the parallel feature of Digital Sgnal Processor (DSP) , the parallel architecture of
2-D integral lifting scheme was presented to perform smultaneoudy data transfer and wavelet trans
form with the strategy of ping-pong buffer. The column trandorm method based on line trandorm
permits column tranform in afew line trandorm results only ; multiplication operations are substitu-
ted by shift operations to enhance the tranform speed. The whole architecture is optimized in the
pipelined design way to achieve higher hardware utilization and decrease the intermediate data quanti-
ty. The trandorm speed of optimized algorithm is 85 frame per second and 15 timesfaster than origi-
nal algorithnmis. The Peek Sgnal-to-noise Ratio (PSNR) of optimized algorithm is lower than original
algorithm’ s, but it isover 42 dB , thereby optimized al gorithm has high application val ue.
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Fig.1 Anayssprocedure of lifting scheme
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Fig.2 Architecture of ping-pong buffer



500 14
DMA ) )
CPU , ) ;
(3) ,
3.2 ) DMA
3 , (1) (3
, , , DMA . (2)
Buffer0 ' 2
Bufferl , ; , DMA
DMA , L] (3) L]
) DMA
’ 3.2.2
DMA '
ik () e (o) st
, Buffer0  Bufferl
IIDMA , Buffer0
Vbt Bufferl
, Bufferl , DMA
3 Bufferl Buffer0
Fig.3 Architecture of two-dimensional lifting wavelet , Buffer0
4
dix =9j+1,k - [é‘ (Szj,k + &j+2,k)]
) TM S320C6205 (EVM)
aj,k:&jyﬁ[—;'l-(dj,l,”dj,k)] ;. EVM TM S320C6205 DSP
. K , 200 M Hz, 64 K
: ! : 16 M , 100 M Hz
SORAM , 512 x 512
' ' Lena Barbara ,
1 7 3 , ,
(2)
, 1
1 1
DSP , Tab.1 Comparisonof wavelet trangorm time
(ms) (ms)
3.2.1
, Lena 186. 2 11.5 194.6 11.0
Barbara 186.1 11.6 194.7 11.1
(1) DMA
. y 1 ’ ’
:(2) 15 85



3 : DSP 501

(PSNR) )
2 , 4
2 PSNR (dB)
Tab.2 Comparison of PSNR(dB) ©
(c) Discrete wavelet trandform
Lena 46.6 55.4 4 Lena DSP
Barbara 42.7 SN Fg.4 Image quality ater being DSP lifting Analyss

2 y ’
PSNR 10 dB ,

PSNR 42 dB ,

DSP ,

(b) , DSP ;

(b) Optimized algorithm 85 , ,

[1] SWELDENS W. The lifting scheme: A construction of second generation wavelets [J]. SIAM J. Math. Anal,
1997 ,29(2) :511-546.

[2] CALDERBANK R C,DAUBECHIES | ,SWE_LDENS W ,et al. Wavelet trandorms that map integers to integers
[J]. Applied and Computational Harmonic Analysis, 1998 ,5(3) : 332-369.

[3] ) X [371. ,2004 ,12(6) :632-637.
ZHANGL . Computed X radiography image compression[J]. Optics and Precision Engineering, 2004 ,12(6) :632-

637. (in Chinese)
[4] . SPIHT [3]. ,2002 ,10(6) :564-568.

XIE CH J. Research on the application of lifting scheme in image losdess compresson[J]. Optics and Precision En-

gineering,2002 ,10(6) :564-568. (in Chinese)
[5] . [3]. 2002 ,10(3) :247-252.

2 © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



502 14

WAN G P. Adaptive blind water marking a gorithm based on wavelet trandorm[J]. Optics and Precision Engineer-
ing,2002,10(3) :247-252. (in Chinese)
[6] Document SPRU189F. TM S320C6000 CPU and instructions set reference guide [ Z]. 2000.
[7] DAUBECHIES | ,SWELDENS W. Factoring wavelet trandorms into lifting steps[J]. J.
1998. 4 :247-269.

Fourier Anal. Appl. ,

[8] SWELDEN W. Thelifting scheme: a new philosophy in biorthogonal wavelet construction [J]. SPI E, 1995 ,2569:
68-79.

(1978-),
E mail :chend _01 @yahoo.com. cn



