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Research on Intelligent Optimization Algorithm in Vehicle Distribution

Cheng Xiang, Li Haiping, Jiang Liwei, Xie Minghua
(Hunan Huanan Optoelectronic (Group) Co., Ltd., Changde 415007, China)

Abstract: In view of the shortcomings of existing algorithms for high-dimensional multi-objective problems such as
poor diversity and complex computation, an intelligent optimization algorithm based on conflict information partition and
high-dimensional multi-objective parallel evolution is proposed. The objective space is divided into several subintervals
by using the conflict information among the objectives, and the independent evolution is used to reduce the difficulty of
solving the problem; the aggregation information of other subintervals is added to each subinterval, and the global
information is considered to avoid local convergence; then according to the different number of objectives in the
subinterval, the parallel independent optimization algorithm is used to reduce the search space, so as to avoid weakening
the role of the evolution operator. The optimization performance of the algorithm is improved. Three classical algorithms
are compared with this algorithm to verify its advantages and disadvantages. The comparison results show that the
algorithm can reduce the pollution in the vehicle routing, and can realize the enterprise cost minimization while meeting
the customer requirements.

Keywords: vehicle routing planning; high dimensional multi-objective; conflict information; aggregation; parallel
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Algorithm: CP-MOPEA

N: Population size, gen: Current evolutionary
algebra of population, M: Target number, max gen:
Maximum evolutionary algebra Tri: Extreme point

change amplitude, Ref: Penalty vector, Ns: Number of
sub intervals, 7: Number of decision variables.

1: Set Tri=inf, Ns=2 and Ref;=0, i=1,2,...,N;

2: Get the initial population Py;

3: Calculating the value of the objective function
fit(Po);

4: for gen=1: max gen;

5: Generation of offspring population Qg., by
recombination variation of Pgen;

6: Merge Pyen and QOgen into Ryen (2N);

7: Calculating the value of the objective function
fit] (Ren):

8: Finding conflict matrix correlation of target
from fitl,Sub Feng(/) is divided by
information of conflict matrix,/=1...Ns;

interval

9: if gen=1;

10: Set the values of P(/), calculating the
number of reference points H(/) according to the
formula #=c}, ., , generating reference point sets r
and s, [=1...Ns;

11: end;

12: if gen>(max gen/2);

13: for h=1:2*N;,

14: Renewal of Ideal Points Z(/), /=1...Ns;

15: Get aggregate function scalarfit(/) from TCH,
I=1...Ns;

16: end;

17: Feng(D)=[R,(:,1:V)
I=1...Ns;

18: else;

19: Feng(l)=[R«(:,1:V) Feng(/)], [=1...Ns;

20:end;

21:if M()<3, [=1...Ns;

22: Feng(!) effective non dominated Feng_1(/);

23: For Feng 1(/), select N/2 individuals from
strategy 1 and put them into chromsomel;

24: else;

25: if gen=1;

26: Set the values of P _1(/), calculating the
number of reference points H 1(/) according to the

Feng(/)  scalarfit(/)],
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formula #=c,,,,, generating reference point sets r1 Ref, Tri.
and s1, I=1...Ns; Output: chromsome?2.

27: end; 1:if gen<<2;

28: For Feng 1(/), select N/2 individuals from
strategy 2 and put them into chromsome?2;

29: end;
30: Pgen=[chromsomel chromsome2];
31: Calculating the value of the objective

function fit2 (Pgen);

32: Pgen=[Pgen fit2];

33: end.
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Strategy 1

Input: N, gen, max gen, M(/), Ns, V, Feng_1(/)

Output: chromsomel.

1: if gen>max gen/2;

2: Set a larger P value and calculate the number
of reference points H from #=c’, ,,;

3: Generating reference point set Z;

4: else;

5: Set a small P value and calculate the number
of reference points H from H=c!,,,;

6: Generating reference point set Z;

7: end;

8: pop=N/Ns;

9: Producing Sge,, Feng_I1(/) anterior L-layer
individuals greater than or equal to pop through ENS
domination;

10: Renewal of ideal points Z*(Sgcn);

11: Decomposition Feng 1(/) into the front L-1
layer and L layer into S-L-1 (q) and S-L (critical
layer) of different archives sets, respectively;

12: Constructing Hyperplanesm] for S-L;

13: Normalization(S-L);

14: PBI-2 clustering (S-L);

15: Hierarchical {F,F,,...Fy} in C according to
aggregate function value;

16: Individuals selected in turn by PBI were
placed in Population Yep;

17: Decomposition Y, into the front w-1 layer
and w layer into Y-w-1 and Y-w(critical layer) of
different archives sets, respectively;

18: For Y-w, select pop-(ptq) individual from
niche and put it into Y-z. Combine L-1layer, w-1layer
and z layer to get chromsomel.
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Strategy 2

Input: gen, M(/), Tri, Feng_1(l), H _1(]), r1, s1,

2: Operation Feng 1(/) finds the
solution set BS;,i=1,2,***,M and finds the extreme

boundary

point B;

: end;

:if gen>50;

: Update Tri according to formula (4);
: end;

1 if Tri=0.6;

: phase=1;

00 3 N N B~ W

9: Phase 1 algorithm;

10: else;

11: phase=2;

12: Phase 2 algorithm;

13: end;

14: To update Ref and BS (See literature 8);

15: Finding New Extremum Points B ;

16: if max gen—gen=50;

17: To update s (See literature 8);

18: end;

19: Output chromsome?2.

ER N E

Phase 1

Input: Feng_1(/), H _1()), r1.

Output: Peen=Pone.

1: Using PBI-1 and ras reference line, Feng 1
(/) is divided into H_1(/) sub-regions R(7);

2: fori=1:H1;

3: R(i) selects I+ independently;

4: Pone=[Pone;R(1)];

5: end;

6: Pgen=Pone.

5 2 BB

Phase 2

Input: Feng_1(/), H_1(/), r1, gen, B.

Output: Pep.

1: Feng 1(/) is divided into inner and outer
intervals (P, and P,y respectively, and K is the
number of individuals in the inner interval) by using
extreme point B;

2: pop=N/Ns;

2:if K<pop;

3: Piwo= Pin;

4: According to the minimum distance from the
ideal point; select (pop—K) individuals from P, and
put them into Pyy,;
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