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Initialize PSO Parameters:
N « Number of particles
D « Dimension (number of parameters to optimize)
o, B, v < Weight factors for cost function components
MaxlIterations <— Maximum number of iterations

Initialize Particles:
Fori« 1toNdo
Particle[i].Position <— Randomly initialized position in
solution space
Particle[i]. Velocity «— Random initial velocity
Particle[i].BestPosition «— Particle[i].Position
Particle[i].BestCost «— Infinity // Initialize best cost for each
particle

GlobalBestPosition «— Array of size D initialized to zeros
GlobalBestCost «<— Infinity // Initialize global best cost

Iterate until MaxIterations:
Fori« 1toNdo
// Evaluate fitness of each particle
Cost < EvaluateFitness(Particle[i].Position)

// Update personal best

If Cost < Particle[i].BestCost then
Particle[i].BestCost «— Cost
Particle[i]. BestPosition « Particle[i].Position

// Update global best

If Cost < GlobalBestCost then
GlobalBestCost «— Cost
GlobalBestPosition «— Particle[i].Position

Fori« 1toNdo
// Update velocity
Particle[i]. Velocity «— UpdateVelocity(Particle[i]. Velocity,
Particle[i].BestPosition,
GlobalBestPosition)

// Update position

Particle[i].Position «— UpdatePosition(Particle[i].Position,
Particle[i].Velocity)
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Function EvaluateFitness(Position):
// Construct decision tree using parameters from Position
Tree < ConstructDecisionTree(Position)

// Calculate accuracy, complexity, and backtrack ratio
Accuracy « CalculateAccuracy(Tree)

Complexity «— CalculateComplexity(Tree)
BacktrackRatio < CalculateBacktrackRatio(Tree)

// Compute cost using the defined cost function

Cost « (a * Accuracy) + (B * Complexity) + (y *
BacktrackRatio)

Return Cost

Function UpdateVelocity(Velocity, BestPosition,
GlobalBestPosition):

// ' Use PSO update rules

Inertia «+— w * Velocity

Cognitive «— c1 * Random() * (BestPosition - Particle.Position)

Social « ¢2 * Random() * (GlobalBestPosition -
Particle.Position)

Velocity « Inertia + Cognitive + Social

Return Velocity

Function UpdatePosition(Position, Velocity):
Position « Position + Velocity
Return Position

Function ConstructDecisionTree(Position):

// Build decision tree based on the parameters represented in
Position

Return decisionTree

Function CalculateAccuracy(Tree):
// Evaluate the accuracy of the decision tree on test data
Return accuracy

Function CalculateComplexity(Tree):
// Measure the complexity of the decision tree (e.g., node count)
Return complexity

Function CalculateBacktrackRatio(Tree):

/I Analyze the tree to determine the backtracking ratio during
FAN execution

Return backtrackRatio
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