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Therapid increase in the number of vehicles is one of the major causes of
traffic congestion. Ride sharing is a concept of grouping people that travel by sharing
vehicles on common routes and directions. This idea has been adopted by large-scale
companies and proved to be an appropriate method that reduces the number of
vehicles and also alleviates traffic congestion problem. It also helps most companies
to manage traffic in-and-out of the companies and ease travel difficulties of their
employees. Employee-transportation routing system (ETRS) is based on the concept
of ride sharing. It provides a daily scheduling of each bus for all assigned pick-up
points with additional constraints such as arrival times, bus duration times and bus
seating capacities. ETRS is classified as a vehicle routing problem (VRP), which is a
NP-hard problem. It is complex and difficult to solve for optimal solutions. The
computation is also time-consuming. Hence, heuristics approaches are often used to
solve as they usually provide acceptable near-optimal solutions in less computation
times.

Currently, the management of ETRS depends solely on past experience of the
planners. There are no specific rules or criteria to assist the route planning.
Moreover, there is no supporting system to assist the planners to make decisions

effortlessly.



A web-based decision support system was proposed in this study. It has an
ability to help the planners manage the daily employee-transportation routing problem
effectively. The goals of this research aim to reduce the number of buses, minimize
the bus travel distances and maximize the overall bus utilization. Furthermore,
Google Maps APl was adopted and embedded in the ETRS as a significant
geographical tool to assist planners in terms of input data preparation, pick-up and
drop-off points assignment, and also distance and time computations.

A heuristics approach was introduced to compute the ETRS. The algorithm
will select the furthest pick-up point from the plant and assign it as an initial point.
Then, the algorithm will choose the nearest point from the current one, in the direction
towards the plant, as the next pick-up point. The routing search is continued in this
fashion until either time duration constraint or bus capacity has been met.

The proposed ETRS was tested using current data set from an electronic
manufacturing plant in the central region of Thailand. The area surrounding the plant
is divided into four subareas. Each subarea is within 30-120 kilometers away from the
plant. The number of buses used in each subarea is ranging from 9-20 with
approximately 40-100 pick-up and drop-off points and 200-700 employees using the
service. The results from the proposed heuristics were compared to thoseﬂ from the
current system. It was found that, with the proposed ETRS, the travel distances were
decreased 20-30% and the numbers of buses were reduced by 30-45%. However, each
bus has an average of 12.75% higher in term of distance traveled and bus utilization

was improved by 30-45%.
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