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Hybrid Genetic Algorithms (HGAs) are genetic algorithms combined with other techniques.

For the study

described in this paper, Island Model Genetic Algorithms (Distributed Genetic Algorithms: DGAs) and Gradient
Methods (GMs) are combined. The Quasi-Newton BFGS formula is used for GMs in the HGAs. For DGAs,
Real-coded Genetic Algorithms (RCGAs) are adopted for each subpopulation. The RCGAs are anticipated as

efficient approximation methods to solve nonlinear optimization problems.

Although various RCGA operators

have been proposed, the RCGAs used in this paper are “MGG-SPX”, “MGG-BLX”, and “DIDC-ENDX-NDM”.
Performances of the HGAs using RCGAs are evaluated. As an application problem, transition constants in a liver

from concentration of contrast media are estimated.
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dimension 10
population size 400
migration rate 0.5

migration interval 5
island size 1, 10
number of offspring | 100/island size
number of trials 100
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Rastrigin GMs OFF GMs OFF GMs ON GMs ON
1 island 10 islands 1 island 10 islands
SPX 882,488 119,489 357,424 61,259
BLX 1,518,385 | 246,410 734,903 | 136,806
DIDC 2,868,427 | 436,762 954,166 121,417
Rosenbrock GMs OFF GMs OFF GMs ON GMs ON
1 island 10 islands 1 island 10 islands
SPX 759,442 199,352 56,584 6,146
BLX a O 147,539 3,547
DIDC 1,619,282 366,554 84,009 7,798
Ridge GMs OFF GMs OFF | GMs ON GMs ON
1 island 10 islands 1 island 10 islands
SPX 690,856 81,669 943 2,010
BLX 1,536,657 | 428,017 1,871 1,230
DIDC 965,043 | 178,704 890 2,875
Griewank GMs OFF GMs OFF | GMs ON GMs ON
1 island 10 islands 1 island 10 islands
SPX 849,561 96,693 325,328 13,691
BLX 1,787,808 | 223,455 826,869 45,605
DIDC 3,084,580 | 395,990 810,927 14,856
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