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Improvement of Genotype Definition for
Grammatical Evolution

HIDEYUKI SUGIURAT! and E1sUkE KrTatl

Grammatical Evolution (GE) is an evolutionary computation in which the
phenotype of tree structure can be generated from the genotype of the bit-string
according to the grammar defined by Backus-Naur Form (BNF).In this paper,
we present Advanced GE, of which genotype definition of bit-string is modified
to the two-dimensional chromosome for improving convergence speed.We will
discuss the effect of Advanced GE in practical problems.
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Table 1 Syntax example (1)

(A) <expr> ::= <expr><op><expr> | (AO0)
ooo | <var> (A1)
(B) <op> ::= + (BO)
I - (B1)
| = (B2)
|/ (B3)
(©) <var> ::= X (Co)
Iy (C1)
|z (C2)
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Table 2 Process of translation
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Table 3 Syntax example (2)
(A) <element> ::= if (<expr> <cond_op> <expr>){ <expr> }else{ <element> } | (AO0)
| <expr> (A1)
(B) <cond_op> ::= < (BO)
| > (B1)
(C) <expr> ::= <expr><op><expr> (Cco)
ooo | <var> (C1)
(D) <var> ::= X (Do)
Y (D1)
(E) <op> ::= + (E0)
(I (E1)
| * (EQ)
I/ (E3)
64 58 82 see I_’ IF Branches Controller
‘ 128 7 81 | Conditional
Expressionl |F Branchl
‘ 23 30 201 ]_, Calculation
Expressionl
‘ 79 53 83 . I_, Conditional
Expression2
‘ 28 5 73 5 | Calculation Expression
L For Else Branch
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2.3 GEMC+GE2DG
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Table 4 Syntax definition of exmaple 1
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Table 6 Original GE parameter (Example 1)
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Table 7 GEMC parameters (Example 1)
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Table 5 Parameters (Example 1) §0.6 \\ N — = =GEMC
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