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Backgrounds
The introduction of two conventional methods for compressing the tree of canonical Huffman coding

two conventional

methods

encode the number of 
leaf nodes in each layer

The first method need to encode the string of 
number （ 𝑙𝑚𝑎𝑥 , 𝑛1, ⋅ ⋅ ⋅ , 𝑛𝑙𝑚𝑎𝑥

).

Use an integer with 𝑙𝑜𝑔2(𝑁−1) bits to encode 𝑙𝑚𝑎𝑥 . 

Then use L = 𝑙𝑜𝑔2(𝑁+1) bits to encode each 𝑛𝑖 for 
1 ≤ 𝑖 ≤ 𝑙𝑚𝑎𝑥 .
Thus, the total bits 𝐿1: 𝐿1 = 𝑙𝑜𝑔2(𝑁−1) + 𝑙𝑚𝑎𝑥 𝑙𝑜𝑔2(𝑁+1) .

The second method need to encode the string of number 
（𝑙𝑚𝑖𝑛 , 𝑙𝑚𝑎𝑥 , 𝑀, 𝑛𝑙𝑚𝑖𝑛

, ⋅ ⋅ ⋅ , 𝑛𝑙𝑚𝑎𝑥
).

Thus, the total bits 𝐿2: 

𝐿2 = 2 𝑙𝑜𝑔2(𝑁−1) + 𝑙𝑜𝑔
2
( 𝑙𝑜𝑔

2 𝑁+1 −1) + (𝑙𝑚𝑎𝑥−𝑙𝑚𝑖𝑛) 𝑙𝑜𝑔2(𝑁+1) .

Encodes 𝑛𝑖 from the 𝑙𝑚𝑖𝑛-th layer instead of the first layer.
Then use M = 𝑙𝑜𝑔2(𝑛𝑚𝑎𝑥+1) bits to encode each 𝑛𝑖 for 
𝑙𝑚𝑖𝑛 ≤ 𝑖 ≤ 𝑙𝑚𝑎𝑥 .
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an  example 
The first method need total bits 𝐿1: 
𝐿1 = 𝑙𝑜𝑔2(𝑁−1) + 𝑙𝑚𝑎𝑥 𝑙𝑜𝑔2(𝑁+1) =24.

The second method need total bits 𝐿2: 

𝐿2 = 2 𝑙𝑜𝑔2(𝑁−1) + 𝑙𝑜𝑔
2
( 𝑙𝑜𝑔

2 𝑁+1 −1)

+(𝑙𝑚𝑎𝑥−𝑙𝑚𝑖𝑛) 𝑙𝑜𝑔2(𝑁+1) =22.

Motivation: how to compress 
the canonical Huffman coding 
tree more effective? 



Proposed method
The new method for compressing the tree of canonical Huffman coding

idea:

the mixed radix conversionencode method:

store the number of internal nodes 𝑏𝑖 instead of the leaves 𝑛𝑖

the algorithm :



Proposed method

The proposed method need total bits 𝐿3:

𝐿3 = 𝑙𝑜𝑔2 𝑆1 + 𝑙𝑜𝑔2(𝑁−1) . to encode the number 
of bits for encoding 𝑆1

𝐿3 = 𝑙𝑜𝑔2 −365 + 𝑙𝑜𝑔2(10−1) =13



Experimental results
The comparison of the compression ratio between the proposed method and two conventional methods.

Experimental data: Calgary corpus
We use a conventional way to construct the canonical Huffman tree for various data sets.



This 
work

motivation
how to compress the canonical 
Huffman coding tree more effective?

Use the mixed radix conversion to 
encode the number of the internal 
nodes.

method

results

Simulation shows that the proposed 
method can reduce 51% and 33% 
space with the conventional methods 
on average.
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For more details, please refer to our paper:
Compressing the Tree of Canonical Huffman Coding 


