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Abstract SPIHT algorithm is a wavelet based fast and effective technique for image compression.
It uses a list structure to store status information which is generated during set-partitioning of
zero—-tree. Usually, this requires lots of additional memory depending on how high the bit-rate is.
Therefore, in this paper, we propose a new technique called MZC-BFS, which needs no additional
memory when running SPIHT algorithm. It explicitly performs a breadth first search of the
spatial-tree using peano-code and eliminates additional memory as it uses pre-status significant test
for encoding and LSB bits of some coefficients for decoding respectively. This method yields nearly
the same performance as SPIHT. This may be desirable in fast and simple hardware implementation
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and reduces the cost of production because no lists and additional memory are required.
Key words : Image Compression, SPIHT, Zero-tree
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forall T inLIS
if (Tis Dtree)
if (S,(D(r,e))=1)
append all coefficient (k,/)e O(r,c) to LIP or LSP
remove D(r,c) and append L(r,c) to LIS
else
if(S,(L(r,e))=1)
remove L(r,c) and append all subtree D(k,]) to LIS
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O(r,c) : set of coordinates of all offspring of node (r,¢)

D(r,¢) : set of coordinates of all descendants of the node (r,c)

L(r,c) : D(r,c)-O(r,c)
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Skip(i)
it S,(D@E/4)=0
return 4 X Skip(i/4)
else
return 1
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for each refinement pass n
EncodingPass()

EncodingPass()
i=0
while i</
it S,G/4)=1
it S, (0)=0
output S, (%)
it §,()=1
output sign bif of node i
else
output n ~th significant bit
it 8, (L@E/4)=1
if §,,(D@E))=0
output S, (D@@))
it $,(D@)=1 and §,,,(LG)=0
output S, (L))
i=i+1
else

i =i + Skip(i)
% 5 MZC-BFS9 9139 @1z

ofj

HARAAQ olu|R] Aol o] dolE3 WP o|n|
Ao AFe PAg 5 Noj| dstd | | 2/NY vig
Z2 #Zagi2] &, A49 MSBel 43 2F= & o
vA] fZFL fEEkARt LSBY) 2FE U3 ouA| 9
e 2AY = gt} SPIHTY #A$ HIESO] @& A
<+ Ao 39 HEESY U FEE ARHA gdon
E9P04 o] g2 09 k& 7HAth MZC-BFSE
24336 9a @ INEY ATH JHE KA
A%t F0} vinelE AMEEA @3 45 A9 LSB
E o]&%t). 4% A ulg LSBY ©)E-& HIEEC]
#Fold w] LSBY g B wel FnE) Uik
AAARE QA H7I W F}E olviAE B
F gtk el B =R2dAe 52 vESAA $424%
olv]z] BYL 93ty DS} LG s Zz 4 (2)
g A (3 ZL FLEP UPELS A, B4 33
A 71 e gAA n=04 W AL LSBE 028
ARFo M LSBel M LFE HYFHoE BEYAZ
ot AN feerd 2 1904 = 7 &% ROF
e JepdTh 28 62 D)ol g AEAE ufx
£ 9% F2HEY dE BYFT 9o

d(i) = (4i +3)x 4l @
1) = (4 + 2) x 4o @)

MZC-BFSe tlz9g ¢maZde g 73 oy,

BoldE A% i9] LSB di@ B EANE 9w3i)



BFSE ol &% F71 WingE 8738A &= A2Ee A&7 325

evel2  level 1 lovel 0

0 N 4\ 5‘\\

2 6\\\\7&'\\”1' "5
SN ¢

8 12| B I

10]11]14l15] e | P7

8 9 12 13

10 11" 14 15

a9 6 DO FARR ¥R

for each refinement pass »n
DecodingPass()

DecodingPass()
i=0
while i</
if n=0 B,())=0
it By(d(i/4)=1
if S, (=0
input one bit
if bit=1
input sign bit and set coefficient
else
input one bit and set refinement bit
if By(l(i/4))=1
if B,(d(i)=0
input one bit and B (d(i))=bit
if By(d(i))=1 and B,(I(i))=0
input one bit and set B,(I(i)) =bit
i=i+l
else
i =i+ Skip(i)
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(a) Lena (b) Barbara
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(a) Original Barbara (b) SPIHT(25.66dB) (c) MZC-BFS(25.65dB)
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