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binary AIFV coding

l definition
binary AIFV codes contain two trees �0 and �1, which satisfy the following 
requirements 

l There are four types of nodes, termed as leaf node, complete internal node, master node 
and slave node. Each complete internal node has two children, where the left edge 
corresponds to “0” and the right edge corresponds to “1”, respectively. The master node 
has only one child, termed slave node, that corresponds to “0”. In addition, the slave 
node also has only one child corresponding to “0”. 

l The root of �1 has two children corresponding to “0” and “1”, respectively. The left 
child is a slave node, and the root cannot have a grandchild corresponds to “00”.

l All source symbols are assigned to leaf nodes and master nodes, respectively.



binary AIFV coding

l an example
source symbols: {�1, �2, �3, �4, �5, �6, �7, �8, �9}

master node

slave node

complete internal node

leaf node



binary AIFV coding
l some properties

�:the size of alphabet; ��: the height of ��; ��,�, ��,�, ��,�:the number of leaf nodes, 
master nodes, complete internal nodes.

l  
�=0

�� (��,� + ��,�) = �

l  ��,��−1 = ��,��
= ��,��−1 = 0

l  �0,0+ �0,0=1,  �1,0=1, �1,0=0

l  �0,� + �0,� + �0,�=�0,�−2 + 2�0,�−1,  ∀1 ≤ � ≤ �0

l  �1,� + �1,� + �1,�= 
 1,                                   �� � = 1,  

1 + 2�1,1,                   �� � = 2,

�1,�−2 + 2�1,�−1,      �� � ≥ 3.



canonical AIFV coding

l definition
the canonical binary AIFV code is the AIFV code, whose code tree meets the following 
requirements

l all master nodes are located on the right of the leaf nodes in each layer

l all complete internal nodes are located on the right of the master nodes in each 
layer



l an example

canonical AIFV coding

AIFV code trees canonical AIFV code trees



l idea

the proposed method

encode the numbers of master nodes, the complete nodes and leaf nodes of each layer

method :encode the combination (�0,� , �0,�,�0,�)instead of respetively encoding �0,� , �0,� , �0,�

1. encode ��,�, then use �0,0+ �0,0=1 to obtain  ��,� 

2. use �0,� + �0,� + �0,�=�0,�−2 + 2�0,�−1to obtain the sum �0,�−2 + 2�0,�−1
  
3. sort the combination (�0,� , �0,�,�0,�) in , then encode the order value 



l algorithm

the proposed method



Thank you !

          That is all my presentation

           reporter：Qi Cheng

For more details, please refer to our paper:
                                          Compressing the Tree of Canonical Binary AIFV Coding 


