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Embedded block wavelet coding method based on block bit-length
WANG Ren-long, HAO Yan-ling, LIU Ying
(College of Automation, Harbin Engineering University, Harbin 15001, China)

Abstract: An embedded block wavelet coding method based on block bit-length is put forward for re-
solving the problem of occupying a large amount of memory in coding process for a wavelet coder. The
memory occupancy can be reduced and coding efficiency can be improved through four measurements
in the coding process. The four measurements mentioned above are: (1) LL, sub-band is separately
coded; (2) Block bit-length chart in terms of bit-length defined by the author is established; (3) The
space of memory is saved by employing bit-length chart instead of fining lists and ranking processes;
(4) The key blocks are searched by constructing bit-length chart to overcome the repeat scan and to
improve the coding speed. The software experimental results show that for a piece of 512 pixel X512
pixel X 8 bit image,occuping memory space by proposed method is 1/27 that of SPECK, the perform-
ance of radar image derived from hardware test can satisfiy the international standard. Meanwhile,
proposed method can keep the high quality of PSNR and can be implemented through hardware easily.
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Tab.1 PSNRs for different coders at various rates

Lena [&14 (bit/pixel) Barbara [&14% (bit/pixel)

IR

0.25 0.5 1.0 0.25 0.5 1.0

EZW 33.17  36.28  39.55  26.77 30.53 35.14
SPECK  34.03 37.10 40.25 27.76 31.54  36.49
SPIHT  34.11 37.21 40.44 27.58 31.40 36.41

AEY: 34,10 37.15  40.33  27.81 31.56  36.49
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Fig.4 PSNRs for various images

Original image PSNR=40.33,1.00 bit/pixel PSNR=37.15,0.50 bit/pixel PSNR=34.10,0.25 bit/pixel
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(a) Compressed Lena images at various rates

Original image PSNR=36.49, 1.00 bit/pixel PSNR=31.56, 0.50 bit/pixel PSNR=27.81, 0.25 bit/pixel
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(b) Compressed Barbara images at various rates
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Fig. 5 Compressed images reconstructed at various rates

corder, VDR) H, 7 35 15 oK 4 48 & o st &

5 mpEIL FAT R T 0k R BB T B R B e A
BN R G g5 6 pim. FLT/EE
5.1 WEILHUES 2 DM642 Tk F# 4l A/D S A 1 FPGA

TERS A0 AT A7 54 12 5 X (Voyage Data Re- S E IS VCGA # A E G RE, H B RERMN



1M FATTE A BT B B /N R A ZE B i i Bk 1321

SOHR AT IR 4 » fi Ja K T 4 1) R Al o o 1) 1 3k
25 ENUAFAE . % e 26 005 A SR FAR SCI TR 4 3

A ERNE:

i
L1550 n

A A/D

" i DM642 = R[] 5
A i
6 THIBEMERIE A R G AR AE

Fig. 6 Population block diagram of radar image com-
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Fig. 7 Test result of color error
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