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Efficient Huffman Decoding using Canonical
Huffman Tree
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Abstract

We present an efficient decoding scheme for Huffman codes in which we use a properties of
canonical prefix tree. After Huffman tree is converted to canonical Huffman tree, we represent
Huffman tree with minimum information using rules associated with values of nodes in
canonical tree. The proposed scheme can reduce memory to store Huffman tree information
while maintains the same processing time. The memory size in order to represent tree
information is 2k + 2klogn which is less than those of previous methods. But the number of

search is similar to previously proposed techniques.
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=9 ZA(weight) w & 27" otk w, & 5,9 FAY
3T count® TREI o] AHAsAL | 1, 2, -
n— 1o W3l conuty = wy , count; = count,_, +

w, . T EJE A9al7] Asle (12)004 A8

7 E2E O3 1o eI E & == 5o, 51, 0, Sag
o A w. % count; & F 1] JeRHRITH
so 81 82 S7 58
J
S3 S4
7 1. =gk ezl of
Fig. 1 An example of a Huffman tree
H 1. =2l w gz count %t
Table. 1 Values of w and count of nodes
Si So | S1 | S2 | 83| 84| 85| 8 | 87| ss
Wi 4 1414 1 1 218141 4
count] 4 | 8 |12 |13 |14 |16 |24 | 28| 32
(12)914 Aorgl =t 7= dzy guZe o))

2.
Algorithm A
Input : The value of s; , w; and count; ,

i=0,1, -, nl, of a Huffman tree T with
height h and a binary codeword c.
Output : The corresponding symbol s, of c.
Method
Step 1. Compute t = (¢ + 1) x 2 29
where d is the number of binary digits in c.
Step 2. Search t from array count, if t is not
in the

array count, then c¢ is not a codeword of T
otherwise assume that county = t.
Step 3. If w, = 2 ™

codeword

, then ¢ is not a

of T. otherwise sy is the corresponding

symbol of codeword c.
End of Algorithm A
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El &Sl SHER FER BEINS © Z AEEd)
Fehe slZgt A=) HIE £8 $41 S g7 Folo}
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Algorithm B

Input : The values f,i =10, 1, -, m1, of
a Huffman tree T with height h and a bit
stream b, j =1, -+ | N

k=1 - M
corresponding to the input bit stream

// j is the pointer to the last bit already

Output : The text symbols ¢ ,
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decodable, k is the pointer to the last decoded
symbol, index is the location where the search
for d+1 fails. Otherwise, it is the location at
which d+1 has been found. g is a stream of i
1 bits. '#  is the concatenation operator. //
Jj<0, k<0
£y« 0
while j { N do
if (h{ N-) then
d < blj+1:j+h)
else
d < blj+1:N#ann+;
endif
binsearch{f, d+1, index)
k< k+1
Ck < f index
JeJ+ h-loge (findex = f index-1)
End do
End of Algorithm B
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sk Qb #Y 39 A WA vt ko] FTo Zge
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BE 3TE 00 2¥E°tt. x= B, C, D, E Fe
g4 39 Jleng FI=E 3 H|Eoy ¥3d I=E Z7
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Fig. 2 An example of a canonical Huffman tree
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Algorithm Canonical

I'=1, -, h kis node
number in the same level, of a Huffman
tree T with height h and a bit stream b,
j = 1‘ cee N

Output : The text symbols ¢, k=1, -, M,

Input : The values fi ,

corresponding to the input bit stream
// Jj is the pointer to the last bit already
decodable, k is the pointer to the last decoded
symbol, index is the location at which d has
been found. 1; is a stream of i 1 bits. "#" is the
concatenation operator. //
J<—0. k<0
f1<0
while j {( N do
if (h{ N-j) then
d < b(j+1 : j+h)
else
d—bU+1 : N) # 1 pwe+
endif
Search(fy, d, level)
if number of nodes in the level is 1

level — 1

index = Z: number of nodes

& < findes
else
Search(fi. d. index)
¢ = findes
endif
k< k+1
Jj<Jj+ h-level
End do
End of Algorithm Canonical
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Table. 2 Huffman tree table
node | AJ]B[C|D|E{F|G|H|I
level 313{3|13[314]|5

A 2

w | fu | 7] 11| 15| 19| 23| 27| 29 30| 31
(12) | w: | 8|4]4|4|4]4]|2]1]1
(13) 8112| 16| 20| 24| 28| 30| 31| 32

count;

B 3. EREEE UED| 2510 ARgsl= oliza] 37i vl
Table. 3 Comparison of memory for overhead

Memory space

Hashemian [10] O(n) ~ O(2")
Chung [(11) 2n-3
Chen (12) [3n/2 ] + [ n/2logn] + 1

O(nlogn) + kO(h)
2h + 2klogn

Chowdhury (13]
Our algorithm
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