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Abstract: We discuss the utility of the Decision Support Systen
(DSS) approach in vehicle scheduling and report cn the development
and implementation of such a system in a practical milk tanker
scheduling scenario. Using this DS8S in an Irish dairy company
reduced the average cost per gallon of milk collected by 36%; this
represent$ an annual saving of US$1.3 million.
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1, Iatroduction

The successful development and application of a Decision Support
System (DSS) for vehicle scheduling is reported and the nature of
milk tanker scheduling is described. The design of a DSS for milk
tanker scheduling is outlined and the details of the case study are
presented.

2. Vehicle Scheduling

The scheduling of a number of vehicles which visit a sequence of
locations to collect or deliver a commodity or service is well known
in Operations Research (OR) as the vehicle scheduling problem (VSP).
while the traditional OR apprecach to the VSP is to apply
mathematical programming techniques, there has been criticism of the
solutions from these models at the practical implementation level.
Butler and Foulds (1989) reported deficiencies including optimizing
a single, unrealistic objective function, imposing invioclate
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The first question usually involves constr nts governing the
feasibility of any new schedule. The second question involves not
only these constraints, but also the measurement of how satisfactory
the new schedule is, in terms of various objectives. We now list
the main-menu options of the DSS designed to aid the scheduler in
the search for answers to these guestions.

The Scheduls List Option

In order to begin the process of new schedule ge ration, based
on the previous schedule, the scheduler must first be able to access
the previocus schedule. The DSS has a listing of all the routes for
any previous schedule, along wi various of its summary statistics
which will be used in the generation of a new schedule. Examples of
such statistics are, for each route: total customer service level,
excess vehicle capacity, distance travelled, and time taken.

The Parameter Comparis Option ’

There is8 a means whereby the scheduler can ¢ .ain how the
previous schedule will not meet the requirements of the forthcoming
schedule. Thus a mechanism for the comparison of the parameters of
the previous schedule with the new parameters is included. This
requires the comparison of the pafame:ers: customer service levels,
changes in customer location, and ve! :le capacity.

The Schedule Modification Option

Having pinpointed where the previous schedule is deficient, tl
scheduler must then devise modificatisns to it which produce a
satisfactory new sched . Thus in answering ques "~ n ( , the
system provides for existing schedule modification by:

(a) Adding a new customer to a route,

(b) Deleting a customer frem a route,

(c) Transferring a customer from one route to another,

(d) Interchanging customers between different routes, and
(e) Creating a new route.

The selection of these options is guided by the provision of th
relevant statistics associated with them: ve cle capacity
utilization, and route duration. There is a mechanism whereby the
new schedule is recorded, by overwriting the previous schedule,
which is being modified. '
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by 50% to 3919 gallons. This was achieved by a 33% d tion in the
number of both routes and drivers; with a 15% crease in th~
operational tanker fleet. At the smaller Finglas plant, the average
payload per route was increased by 55% to 3957 gallons. The 13
million gallons of milk from the 420 suppliers was able to be
collected by 36% fewer routes with a 21% redu ion ind r 3; the
operational fleet size was also reduced by 22%.

The successful implementation of this project depended on both
the feasibility of the new routes, and acceptance of the new routes
by the tanker drivers. To obtain their input and support, the
drivers were involved in the design phase - sharing their local
knowledge and helping to refine the proposed routes.

5. Summary

The successful development and application of a DSS for vehicle
scheduling enabled the knowledge and experience of the scheduler and
drivers to be captured in conjunction with a technological tool.
This approach provides support for human judgement rather than
attempting to replace it with an analytical tool. The interactive
use of a customised DSS enables the all-important, non-quantifiable
and behavioural factors, to be incorporated in the decision making.
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