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Description of the stage:

Context:  The trainee will  study a routing-collecting problem where a system of
stations is considered. A vehicle is responsible for collecting information generated
continuously in the stations and to deliver it to the base station. The objective is to
determine  the  vehicle  route  and  the  collection  operations,  both  physical  and
wireless, in order to maximize the amount of information collected during a time
horizon. Many works in the literature have address vehicle routing problems in the
presence of wireless transmission. However, most of them focusing on the study of
protocols/policies  for  routing  and  data  collection.  Only  a  small  set  of  works
addresses the development of  vehicle  routing strategies,  most  cases,  in  a two-
phase manner (see [2]). This work will help to fill this gap focusing on the design of
a vehicle route from scratch together with a wireless transmission planning.

Recently, in a previous work [1], we introduced three mixed integer programming
(MIP) models for this problem. An extensive computational study was reported to
compare  the  performance  of  a  solver  based  on  each  one  of  the  models.  The
proposed MIP models are able to solve instances with up to 20 stations and 70 time
periods, in 1 hour of computation. Fast matheuristics were also developed in order
to solve the problem on larger networks (100 stations ; 120 time periods). 

Objectives: The trainee will:

1. characterize and describe the optimal solution of the problem for certain network
topologies (for ex. star, grid, cycle),

2. study periodicity on the remaining information at the stations after a sequence of
vehicle routings for certain network topologies (for ex. star, grid, cycle),

3. enrich the version of the problem and the existent models by considering the 
existence of multiple vehicles and technological constraints.
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