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A Memetic algorithm for solving two-echelon vehicle routing problem
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Abstract: Two-echelon vehicle routing problem(2E-VRP) is a kind of vehicle routing problem in which freight from depot is
compulsorily delivered through intermediate depots(satellites). The first echelon is from depot to satellites, while the second
is from satellites to customers. This paper proposes a Memetic algorithm to solve the NP-hard problem in a bottom-up way.
The customers are assigned to the satellites reasonably by an improved optimal splitting algorithm MDVRP-Split. Then
the first-echelon problem is solved by using local search. The elitist produced by crossover is improved by local search.

Computational tests on some benchmark instances show that the proposed algorithm pays more attention on the balance

between solution quality and efficiency, and outperforms two existing algorithms for 2E-VRP.
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Length := 0; V5 := 0;
for i :=1to n do Length, := 400, V; := ; endfor
fori:=1tondo
load := 0; Cost := 0; Costy, :=0; j :=1;
repeat
load := load + Q(C})
for k :=1tong do
if ¢ = j then
Costy, := D(Sk, C;) + D(Cy, Sk);
else
Costy, :=Costy—D(Cja, Sk)+D(Cj_1,
C;)+ D(Cj, Sk);

Costy, := min{Costg|k € [1,ns]}; Cost :=

if (load < W) and (Cost < L) then
iftV;>Vi1+1
{Vj = (Vici + 1),
{sj := Sm, Length; := Length, ; +
Cost, Pj:=1—1;}
if (V; = Vi.1 + 1) and (Length;_; +
Cost < Length)
sj = Sm, Length; := Length, ; +
Cost, Pj:=1i—1;}
J=i+L
endfor

until (j > n) or (load > W) or (Cost > L);

endfor
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for i := 1to V,, do trip(i) := @ endfor

t:=V,;7:=n

repeat

i = P(j)
for k := i+ 1 to j do enqueue(trip(¢),C) endfor
ji=1t=t—1

until ¢ = 0
ot wip() I VIE)G 5 i 4 #5127 41; enqueue(trip(r),
Cr) BERG & 7 Cp TNER ¢ 45 B8 42741 trip(r) IR 2.
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Best Time/s Best Time/s Best Average Time/s
1 E-n22-k4-s6-17 417.07 4.94 417.07 16 417.07 417.07 0.02
2 E-n22-k4-s8-14 384.96 5.76 384.96 9 384.96 384.96 0.03
3 E-n22-k4-59-19 470.60 17.19 472.23 20 470.60 470.60 0.02
4 E-n22-k4-s10-14 371.50 3.64 375.91 7 371.50 371.50 0.03
5 E-n22-k4-s11-12 427.22 7.87 444.83 15 427.22 427.22 0.05
6 E-n22-k4-s12-16 392.78 6.82 403.79 26 392.78 392.78 0.02
7 E-n33-k4-s1-9 730.16 57.92 757.56 20 730.16 730.16 0.19
8 E-n33-k4-s2-13 714.63 42.52 733.18 25 714.63 714.63 0.20
9 E-n33-k4-s3-17 707.48 1135.8 754.65 18 707.48 707.48 1.29
10 E-n33-k4-s4-5 778.74 63.25 792.89 19 778.74 778.74 11.91
11 E-n33-k4-s7-25 756.85 95.87 756.88 15 756.85 756.85 2.45
12 E-n33-k4-s14-22 779.05 10.75 824.60 16 779.05 779.05 2.01
13 E-n51-k5-s2-17 597.49 >10000 614.17 12 597.49 597.49 3.62
14 E-n51-k5-s4-46 530.76 28.88 533.83 46 530.76 530.76 2.08
15 E-n51-k5-s6-12 554.81 >10000 564.92 32 554.81 554.81 14.39
16 E-n51-k5-s11-19 581.64 229.3 597.90 19 581.64 581.64 16.29
17 E-n51-k5-s27-47 538.22 >10000 553.77 17 538.22 538.22 12.33
18 E-n51-k5-s32-37 552.28 2129.5 555.05 33 552.28 552.28 3.35
19 E-n51-k5-s2-4-17-46 530.76 102.14 565.00 5 530.76 530.76 2.34
20 E-n51-k5-s6-12-32-37 531.92 3660.9 567.00 531.92 531.92 2.60
21 E-n51-k5-s11-19-27-47 527.63 817.06 600.00 527.63 527.63 4.49
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