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procedure ACS+3-Opt algorithm for solving
VRP_SPD

s = o; / s" is the best solution found yet //
=00, // fisvalue of the s //

n= the number of nodes; // n is the number of

ants //

loop=n,

initialize pheromone trails;

for k := 1 to loop do // main cycle //begin

S:= none; // S is a matrix and population of
solutions //

fori:=1tondo

begin

Construct a feasible solution S, by using formula
(1)

S=SU s,

I fis)<f
begin
[=1G);

end;

fori:=lI to length(S ) do

begin

local update pheromone trails for each s,

end

if the quality of the best solution is increased,
apply 3-opt local search to s,

and obtain new s and " // save the best so far
solution //.

global update pheromone trails for s

end
show s* and f

end // procedure //
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ABSTRACT

The classical vehicle routing problem (VRP) is one of the most important combinatorial
optimisation problems, and has received much attention from researchers and scientists. This
problem involves routing a fleet of vehicles, each visiting a set of customers such that every
customer is visited exactly once and by exactly one vehicle, with the objective of minimizing
the total distance travelled by all the vehicles. The vehicle routing problem with simultaneous
pickups and deliveries (VRP_SPD) is an extension to the VRP, where the vehicles are not
only required to deliver goods to customers, but also to collect some goods from the customer
locations.

Ant Colony Optimisation (ACO) is a probabilistic technique that simulates the ants
food-hunting behaviour, which is used for solving problems that do not have a known
efficient algorithm. The Ant Colony System (ACS) is one of the most famous metaheuristic
algorithms, which differs from the other ACO methods due to its transition rule and updating
pheromone.

This paper proposes an improved ACS, mixed with a 3-opt local search for solving the
VRP_SPD. The proposed method is different to the common ACS with regards to the
coefficient pheromone and heuristic information for the ant visibility measure. This process
will avoid the premature convergence and generate better solutions. The proposed algorithm
IS tested on 34 standard instances available in the literature. The computational result shows
that the proposed algorithm improves the four best-known solutions of the benchmark
problem, and it is competitive with other metaheuristic algorithms for solving the VRP_SPD.

Keywords: Ant Colony System, Simultaneously Pickup and Deliver Goods, Heuristic
Information, Vehicle Routing Problem
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