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Instruction Description | Instruction Description
Addition r; =1 + 1 | Sine r; i sinT
Subtraction r; =—r1; — 15 | Cosine ;i COST;
Multiplication — r; :— r; x 1y | Square T =17
Division R ) Square root T V"’Fj
Exponentiation 1 :— e™ Conditional branch it r; > 7
Logarithm r; i lnr; Conditional branch if r; < ry

Table 2.5: Examples of typical LGP operators. Note that the operands can be either variable
registers or constant reqisters.
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Figure 2.31: An example of an LGP chromosome.
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Genes Instruction Result

1,2, 1,4 ro =11+ 01 ri— 1.9 — 2. 73 —
1, 3, 2, 2 g i— 19 + 19 ™ ]._"f'g 3 Tq |
3, 1, 2, 3 M -— Ty X Tq ™ &8, T 3 Tq |
51,51 if (11 = e9) i — 8,10 — 2.1 |
1, 1, 1, 4 Ty =T+ e (] H'._ L :3._?'3 |

Table 2.6: Evaluation of the chromoseme shown in Fig. 2.31, in a case where the input
reqister rq was initially assigned the value 1. The variable registers ro and rg were both set
to 0, and the constant registers were set as ¢y = 1,09 = 3.cq = 10. The first instruction
(top line) is decoded from the first four genes in the chromosome efc. The resulting output was
taken as the value contained in rq at the end of the calculation.
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Figure 2.32: An illustration of crossover in LGP. The two parent chromosomes are shown in
the upper part of the fiqure, and the two offspring chromosomes are shown below. Note that
two crossover points are selected in each chromosome.
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Example: LGP for bipedal gaits

Controller
LCiP-individaal
4] = 455] + A 51]
x{51] =1[61] * ;[45]
MiG VEM <:| 1{36] = 1j48] / 1{60]
f37] = 28] - 427]
2 4 @ @& {26] =243] +:35]
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