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Parameter Estimation for Heavy Oil Thermal Cracking Model
Based on Particle Swarm Optimization Algorithm

LONG Wen, ZHANG Wen-zhuan
(Guizhou Key Laboratory of Economics System Simulation,
Guizhou University of Finance and Economics, Guiyang 550004, China)

Abstract: Through establishing an appropriate objective function, the parameter estimation problem for chemical engineering model
was formulated as a multi-dimensional numerical optimization problem, which can be solved by modifying particle swarm optimiza-
tion (MPSO) algorithm with adaptive parameters and dimensional mutation. In this approach, good point set method is used to con-
struct the initialization population which strengthens the diversity of global searching. In the evolution process., in order to balance
the global and local search abilities of the algorithm, adaptive inertia weights and acceleration coefficients strategies are introduced
respectively. Furthermore., dimensional mutation operator is utilized to avoid the premature convergence. Several benchmark func-
tions are tested; the experimental results show that the MPSO algorithm is an effective way for global optimization problems. The
MPSO is successfully applied to the parameter estimation of the thermal cracking model for heavy oil. The results indicate that the
mean relative error of the proposed method is only 5. 62 %, which is less than those of standard genetic algorithm and standard parti-
cle swarm optimization by 1.08% and 0.51% , respectively.

Key words: particle swarm optimization algorithm; adaptive; heavy oil thermal cracking model; parameter estimation
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