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First Phase Procedure

(1) UntlN =@

(2) StartNode=RandomSelectCustomer(N, S)
(3) N=N-S

(4)  ComputeAngle(6Si)

(5)  Sort(6Si)

(6) While N # &

(7) If sumDemandRoute(Di) < C
) Then insertRoute(6Si, i)

) else newRouteCreate(R)

(10) insertRoute(R, 1)

(11)  end while

(12) If FindResult < Result

(13) then Result = FindResult

(14) end until
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Second Phase Heuristic

Call one—phase heuristic

(1) selectSeed(R, N, S)

(2) insertSeed(seedSet, S)

(3)  deleteCustomer(N, S)

(4) result = result of phase I

)

)

)

)

) Until N=g&

) While N2g

) RandomSelectCustomer(N, 1)

) regretValue=computeRegretValue(S1,
S2, N, 1)

) N=N-1

10) regretValueSort(i)

an Seed= nearSeedSort(Seedk, 1)
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(12)  end while

(13)  While seedSet # @

(14) if sumDemandRoute(Rk, Di, sorted i) < C
(15) then insertRoute(Rk, nearSeed)

(16) seedSet = seedSet - nearSeed

(17)  end while

(18) if i &€ Rk

(19) then createNewSeed(S , 1)

(20) seedSet = seedSet + i

(21) end until
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Abstract

The Bisection Seed Detection Heuristic

for Solving the Capacitated Vehicle Routing Problem

Jun-Taek Ko - Young-Hoon Yu' + Geun-Sik Jo~

The Capacitated Vehicle Routing Problem (CVRP) is the problem that the vehicles stationed
at central depot are to be optimally routed to supply customers with demands, satisfying vehicle ca-
pacity constraints. The CVRP is the NP-hard as it is a natural generalization of the Traveling Salesman
Problem (TSP).

In this article, we propose the heuristic algorithm, called the bisection seed detection method,
to solve the CVRP.

The algorithm is composed of 3-phases. In the first phase, we work out the initial cluster using
the improved sweep algorithm. In the next phase, we choose a seed node in each initial cluster by
using the bisection seed detection method, and we compose the rout with the nearest node from each
seed. At this phase, we compute the regret value to decide the list of priorities for the node assignment.
In the final phase, we improve the route result by using the tabu search and exchange algorithm.

We compared our heuristic with different heuristics such as the Clark-Wright heuristic and the
genetic algorithm. The result of proposed heuristic show that our algorithm can get the nearest optimal

value within the shortest execution time comparatively.

Key Words : Capacitated Vehicle Routing Problem, Bisection Seed Detection Heuristic, Sweep
Algorithm, Tabu Search, Exchange Algorithm

*  School of Information Engineering, Inha University
** School of Computer and Information Engineering, Inha University
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