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Application of combinatorial-coded artificial immune system(AIS) to
ship cargo weighing
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Abstract: A combinatorial-coded artificial immune system(AIS) is presented and applied to the modeling of ship cargo
weighing. This algorithm possesses the advantage of immune algorithm in global searching and the conciseness of genetic
program(GP) in structure-tree. It codes the antibodies in a combination of structure-tree-coding model and parameter-
coding model. By applying immune operations to both structures and parameters of antibodies, the global optimization and
the identification of both structures and parameters of the nonlinear system are thus realized. The algorithm is independenct
of prior knowledge; and the identified model is of simple structure to be understood. Simulations and applications of the
identification to the ship cargo weighing model demonstrate the efficacy and efficiency of the proposed algorithm.
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2 HESEI(Algorithm realization)
2.1 Pifk%i(Coding antibody)
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Fig. 1 Example of coding antibody

2.2 PV (nitializing antibodies)
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2.6 HifEZSH kv (Optimization of parameters)
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2.7 H kG (Algorithm flowchart)
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Fig.2 Flowchart of the algorithm
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3 1 &H 524 (Simulations)
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Fig. 3 Result of simulation
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Table 1 Comparing results
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Table 2  Testing results
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