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Abstract: Particle swarm optimization is a new technique. After simulated annealing method is intro-
duced into the particle swarm optimization, the particle swarm algorithm accept good solutions, and
adopt worse solutions in a certain probability. As a result, the updated algorithm avoid local minimum
solutions to improve the convergence and accuracy of optimization. Further, the simulated annealing par-
ticle swarm algorithm is combined with projection pursuit, then a simulated annealing particle swarm op-
timizing projection pursuit model is established. The model is applied to optimize irrigation canal seepage

control plans based 10 indices. Finally, an optimization model is proposed to evaluate seepage control
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plans for a main canal in a specific irrigation district. The results show that the proposed model is feasi-

ble and the plan IV is the best, showing the proposed simulated annealing particle swarm algorithm with

projection pursuit is effective and applicable.

Key words: canal seepage control ;simulated annealing;particle swarm ;projection pursuit ;
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Tab.1 Statistics of hydraulic factors of east main canal

3 -1
Liines LA d/m i m
Qes Qrmax Quin

0 +000 ~0 +030 13.30 15.30 7.21 7.5 1/3 500 2.0
0+030 ~1 +800 11.12 12.79 6.03 6.0 1/3 500 2.0
1 +800 ~4 +850 11.12 12.79 6.03 6.0 1/3 000 2.0
4 +850 ~7 +920 8. 81 10.57 4.78 5.5 1/4 000 2.0
7 4920 ~12 +220 6.90 8.28 3.74 1.5 1/1 500 2.0
12 +220 ~16 +280 3.69 4.61 2.00 1.0 1/1 600 1.5
16 +280 ~20 +440 2.10 2.63 1. 14 0.5 1/1 900 1.5
20 +440 ~22 +600 0. 68 0. 88 0.37 0.5 1/1 500 1.5
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Tab.2 Evaluation index in main canal seepage control plans
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Histogram of projection value of various plans

Fig. 1
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