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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 2h + 2klogn which is less than those of previous methods. But the number of

search is similar to previously proposed techniques.
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Table. 1 Values of w and count of nodes
Si So S7 S2 | S3 | S84 S5 | 86 | S7 | 88
Wi 41 4] 4 1 1 2 8|4 | 4
count 4 | 8 |12 13|14 |16 | 24| 28| 32
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Algorithm A
Input : The value of s;,
i=0,1, -,
height h and a binary codeword c.
Output :
Method :
Step 1. Compute t = (¢ + 1) x 2 74

where d is the number of binary digits in c.

w; and count; ,

1, of a Huffman tree T with

The corresponding symbol s;, of c.

Step 2. Search t from array count, if t is not

in the

array count, then ¢ is not a codeword of T
otherwise assume that count; = t.

Step 3. If w, = 2 fdthen ¢ is not a

codeword
of T. otherwise sk is the corresponding
symbol of codeword c.
End of Algorithm A
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Algorithm B
Input : The values £, i =0, 1, -,

a Huffman tree T with height h and a bit
N
: The text symbols ¢ ,

1, of

stream b, j = 1, -,
Output k=1 -, M
corresponding to the input bit stream

// j is the pointer to the last bit already
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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
f1<0
while j { N do
if (h { N-) then
d < bj+1:j+h)
else
d < by+1:Nl#an-n+
endif
binsearch(f, d+1, index)
k<—k+1
Cr < 1 index
J<—Jj+ h-log (£ index = f index-1)
End do
End of Algorithm B
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Algorithm Canonical

Input : The values f. ., I = 1, -, h, k is node
number in the same level, of a Huffman
tree T with height h and a bit stream b;,
j=1 -, N

Output : The text symbols ¢, kK = 1, =, M,
corresponding to the input bit stream

// j is the pointer to the last bit already

decodable, k is the pointer to the last decoded

index is the location at which d has

"#" is the

symbol,
been found. 1; is a stream of [ 1 bits.
concatenation operator. //
Jj<0 k<0
f1<0
while j ¢ N do
if (h<{ N-) then
d < b(j+1 : j+h)
else
d < bj+1:
endif
Search(fy,, d, level)

if number of nodes in the Jevel is 1
level — 1

NI # 1 pve

index = Z number of nodes
0
Ci, - findcx
else

Search(fy., d, index)

cx < findea
endif
k< k+1
Jj<—Jj+ h- level
End do

End of Algorithm Canonical
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