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Active target PSO (APSO)

" Adaptive PSO (APSO)
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Angle Modulated PSO (AMPSO)
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Best Rotation PSO (BRPSO)
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Binary PSO (BPSO)
v
Co-evolutionary PSO (PSO)
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Constrained optimization via PSO (COPSO)
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Dissipative PSO (DPSO)

" Divided rang PSO (DRPSO)
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Dynamic and Adjustable PSO (DAPSO)
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Dynamic neighborhood PSO (DNPSO)
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Estimation of Distribution PSO (EDPSO)
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Estimation of Distribution Algorithm (EDA)
v

Extended PSO (EPSO)
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Gaussian PSO (GPSO)
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Genetic binary PSO (GBPSO)
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Greedy PSO (GPSO)
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Double-Structure coding Binary PSO (DS-BPSO)
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Gregarious PSO (GPSO)

" Heuristic PSO (HPSO)
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Hierarchical PSO (HPSO)
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Partitioned Hierarchical PSO (PH-PSO)
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Hybrid gradient descent PSO (HGPSO)
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Hybrid PSO with simulated annealing (SAPSO)
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Iteration PSO (IPSO)
v
Map Reduce PSO (MRPSO)

" Modified Binary PSO (MBPSO)
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" Modified Genetic PSO (MGPSO)
! Neural PSO (NPSO)

v
New optimization algorithm based on PSO
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" New PSO (NPSO)

" Niching PSO
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\ Novel Hybrid PSO (NHPSO)

! Harmony search scheme

r Orthogonal PSO

' Intelligent Move Method (IMM)

® parallel PSO (PPSO)



bfoL.; L azg bl eogr 0,8 PLJEV R ol lm 6yl e A iamos (s

Lorl s ls 5L @508 )18, el Gl (05 [l (o0 )5l Sl el
' ole s e (55lge Slyd 0085 (53w args YYEY

Sibe At i peN) o el a8 )5 LS (gilse D)5 0095 (gile aity eyl Sl e oS
5 Surdye Sluyioy w Lalyy o Slejen e g Slojen 0 Sold (lojen s (Silge D)5 0095
Pl (s j3 SleMbl 4 4295 b g jobo 40 Cae s g D)3 Gl 595 4010 0929 i p
WS oo Sdgi Ll o sl pae alS Ban b (jlsie b 5l e e o sl cpl 055 (o

Lov]
T loyed (53l iy 0085 (g3l dings YEEY

Oloyod Wl &y90 4 1S5 o bl o |y B3 C e g ConBse Sl g, @ pi sl

ol o alby ol o aS WS e ool ilgie g ol LL G5 g, o) s o pll

LoA] el oo O Egene obes
\“)lo).g 5 G».‘.’wo 63'3.0 Ql)f) 0033’ ,__g)’l.u Alafe YOXY

S 0055 (g3l Ay D)5 0088 (g3l iy Jold o ,o8N iz Gl oS 5 &8ly p0 651 (!

LgLQ 05;).!)b .))‘J LJ"’)'L’ ﬂ,.u)jf.” U”‘ ML)‘S.Q)‘Q)J)JGM g_:‘)b o.)alf LSJL‘”““‘*Q:J?‘&W

)

Parallel Asynchronous PSO (PAPSO)
v

Parallel synchronous PSO (PSPSO)

v
Parallel vector-based PSO (PVPSO)
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PSO with area extension (AEPSO)

! PSO with behavior of distance (BDPSO)
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PSO with craziness and hill climbing (CPSO)
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PSO with Escape Velocity (EVPSO)
v

PSO with passive congregation (PSOPC)
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Aggregation
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PSO with spatial particle extension (SEPSO)
v

Species

v
Pursuit-Escape PSO (PEPSO)
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Quantum Delta-Potential-Well-Based PSO (QDPSO)

v
Quantum inspired version of the PSO (QPSO)
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Quadric Interpolation PSO (QLPSO)
v

Restricted Velocity PSO (RVPSO)

v
Self-organization PSO (SOPSO)
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Species in a Particle Swarm Optimizer (SPSO)
v

Trained PSO (TPSO)
" Add - hoc

-
Two-Swarm based PSO (TSPSO)
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Roulette-wheel-selection
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Unconstrained PSO (UPSO)

" Unified PSO (UPSO)
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\ Variable Neighborhood PSO (VNPSO)
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Velocity Limited PSO (VLPSO)

" Vertical PSO (VPSO)
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Abstract

Function Approximation, is one of the topics that many science from applied mathematics
to computer science, are interested in. always, there was different methods for Function
Approximation and by passing the time, they became more optimized or new methods has
been introduced. One of this methods that is used in Function Approximation, is artificial
Neural Network. Training artificial Neural Network is truly a kind of Function
Approximation, because in order to get to the proper output, the parameters and rules of
neurons of different layers must be estimated. Training the artificial Neural Network,
usually is done by back propagation method or gradient descent algorithm, but sometimes
heuristic algorithms is used for training the Neural Networks, that could has improvements
and faults either. According to the researches that has been done by scientists till now,
using optimization algorithms as a tool to train the Neural Networks could save the
training time and increase the convergence rate and so it result in less final error.

From the time, that optimization algorithms has been introduced, there was try to make
changes and improvements and do combinations on this algorithms in order to increase the
efficiency, decrease the training time and computational price, sometimes this is done by
hybridizing this algorithms with other optimization methods and algorithms.

In this thesis, | proposed a hybrid method of Particle Swarm Optimization algorithm and
Tabu Search algorithm, and | has used this proposed method to train the Radial basis
function artificial Neural Networks in order to Function Approximation. actually by
hybridizing this algorithms, | used the advantages of this algorithms, and decrease
disadvantages to get in to the better and more accurate results. After that, once | used
gradient descent algorithm to train the Neural Network and in another time, | used classic
Particle Swarm Optimization to train the Neural Network. This is done to certificate the
results of proposed algorithm and make comparison between the given results of this
proposed algorithm and results of training the Neural Network by gradient descent
algorithm and Particle Swarm Optimization algorithm. To do this, I’ve done selecting some
of parameters of Particle Swarm Optimization algorithm by Tabu Search algorithm, and
analysis the result of this method on training the RBF Neural Network, and compared the
results by gradient descent method and classic PSO algorithm on training the RBF Neural
Network for Function Approximation.

Keywords: Neural Networks, Function Approximation, Particle Swarm Optimization, Tabu
Search
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