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A method of training parse trees
for efficient VF coding based on MDL principle

SATOSHI YOSHIDAT! and Takuya Kmafl

In this paper, we discuss a method to improve the performance of VF codes
by training the dictionary data structures. A VF code, we discuss here, is a
source coding scheme that parses an input text into variable-length blocks with
a dictionary tree, which is called a parse tree, and then encodes them by fixed-
length codewords. Although the compression ratio of a VF code depends on
the parse tree, the problem of constructing the optimal tree for an input text
is NP-hard. Thus, the methods that train the parse tree by scanning the text
repeatedly in order to reconstruct the tree so that it closes to the optimal one,
have been proposed so far. However, the existent algorithms need the code-
word length as a parameter before encoding the input. Although the number
of parsed blocks decreases when we set the codeword length long, the compres-

sion ratio can be depressed since the cost for storing the parse tree increases.
In this paper, we present a criterion based on the MDL principle and propose a
training algorithm that greedily determines strings to be entered into the parse
tree according to the criterion. The proposed algorithm automatically adjusts
the codeword length while the training.
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Algorithm TrainingParseTree
Input: 7% 2k S := S[1]...S[N]
Output: &R T
LT+ b=k /= K& OHEETT T SN S| HOT25 722 508K To
2T« T
: A+ fuprn(S,7T)
do
140
trained < false
while ¢ < N do
p1 < S[i: N] OBFEFE TR B2 T 12BN ik O SUF5
p2 <+ S[i + |p1| : N] OBEFEFECTRIB0D T IR I N IE OXFF
10: T «T
11: T 2T H pripe 8T D
12: A"+ fuon(S, T')

© ® I3 @ T B W

13: if A’ < A then
14: T+T

15: A A

16: trained < true
17: else

18: i i+ [p1]

19: end if

20: end while
21: while trained = true

22: return T

B 2 MDL JFEIZ ISV THEIRICE D 5 CFF 2 BEICIRET D FI#T L2 Y X4
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