Algorithm 1 Improvement-Based Bee Colony Optimization algorithm

procedure BCOi(vessels, B, NC, RunTime)
while SESSIONTIME() < RunT'ime do
BeeSol < INITIALSOLUTION(B, vessels)
for i + 1, NC do
BeeSol < FIRSTTRANSFORMATION(B)
bestBee < SMALLESTCOST(B)
BeeSol + SECONDTRANSFORMATION(B)
BeeSol + RECRUITINGPROCESS(B)
end for
currentBest < SMALLESTCOST(B)
UPDATE(Global Best)
currentBest <— IMPROVE(GlobalBest V currentBest)
UPDATE(Global Best)
end while
end procedure

Algorithm 2 Generating initial solutions for BCOi

procedure INITIALSOLUTION(B, vessels)
P41
while : < B do
UnusedVessels <+ {1,2,...,1}
BeeSol(i) < {}
V(i) « start¥
while UnusedVessels # () do
v < ROULETTE(UnusedVessels, selectionCriteria)
€ (i, )
pos <— RANDOMPOSITION (v, §)
UpPDATE(BeeSol(i), pos)
REDUCE(% (%), pos)
UnusedVessels < UnusedVessels\{v}
end while
P41+ 1
end while
BeeSol < RECRUITINGPROCESS(B)
UpPDATE(Global Best)
end procedure




Algorithm 3 BCOi first solution transformation

procedure FIRSTTRANSFORMATION(B)
for i € B do
Vi, < FINDVESSEL(% (%))
Sp < SELECTRANDOMVESSEL(V})
for v € s do
if PossIBLETOMOVE(v) then
&+ (i, v)
pos <— RANDOMBETTERPOSITION(v, §)
UPDATE(BeeSol(t), pos)
end if
end for
end for
end procedure

Algorithm 4 BCOi second solution transformation

procedure SECONDTRANSFORMATION(B)
for i € B do
UPDATE(% (%), BeeSol (1))
Vi < FINDVESSEL()(¢))
sp < SELECTRANDOMVESSEL(V},)
for v € s, do
if PoSSIBLETOMOVE(v) then
€+ ¥(i,v)
pos <— RANDOMBETTERPOSITION(v, &)
UPDATE(BeeSol(i), pos)
REDUCE(% (%), pos)
end if
end for
end for
end procedure

Algorithm 5 BCOi improvement phase

procedure IMPROVE(sol)
repeat
Solution <+ {}
SorT(vessels)
temp < sol
for i € vessels do
V' «+ CONFLICTVESSELS(%)
for all V; do
movingVessels < V; J{i}
&(Vy)  start¥(V;)
tempAllocation(movingVessels) < SOLVE(movingVessels, V)
end for
MAXSAVINGS(tempAllocation)
UPDATE(Solution)
if Solution # {} then
UPDATE(sol)
BREAK()
end if
end for
until temp = sol
end procedure




