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Particle Swarm Optimization Approach for Protein Structure

Prediction in the 3D HP Model
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5 Conclusion

We have presented a PSO based algorithm for solv-ing the PSP problem in the 3D HP model. Given a se-
quence of Hs and Ps, where H represents a hydrophobic amino acid and P represents a polar one, we aim to find
the 3D structure, which is a map of the given sequence into a 3D lattice characterized with a hydrophobic core,
such that the number of H-H contacts is maximized.

Our proposed PSO algorithm (Version 1) efficiently explores the search space of possible solutions and re-
turns the 3D structure with low energy. It starts with a set of randomly created potential solutions or particles
gathered in a swarm. These particles are evaluated for their energy function values. At every iteration, this
swarm is updated using a function that updates the ve-locity of the particle, which is the main operator of the
algorithm. This operator’s task is to explore new areas of the search space to find the optimal solutions. The
performance of our algorithm is evaluated by comparing it to the results of previous algorithms using the same
set of benchmark sequences. Our PSO algorithm has been shown to produce better results than these pub-
lished results by reaching the same energy values with a fewer number of energy evaluations for the small se-
quences and by finding lower energy structures for the longer ones.
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