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model/Meta-heuristic/Simulated annealing algorithms

Large sugarcane fields exist in the northeast of Thailand. Most sugarcane mills
are used as raw materials for the production of sugars. The mills in Thailand have been
expanding rapidly due to the increased demand for sugar and expansion of planting
areas. The sugarcane management systems aim to receive quantity of sugarcane
according to plan and deliver them to production at the mill on time while minimizing
the total expected cost. However, poor efficiency of operations in cultivation,
harvesting, and transportation can lead to an imbalance between sugarcane supply
and demand. In this research, we propose partitioning the sugarcane fields by dividing
the entire sugarcane region into two districts, an inside area, and an outside area,
before cultivation. In addition, we also make decision for transportation lot sizing
decisions during harvesting and transportation‘operations under the uncertainty of
sugarcane yield. We formulated the mathematical model of joint districting and
transportation lot sizing problem as a two-stage stochastic programming model for
small case problems. The objective is to minimize the expected total cost. We
propose the combined simulated annealing algorithm and heuristic to obtain near-
optimal solutions for real-world case problems. We compare the efficiency of our
model with separated models (SM) of districting and transportation lot sizing. The
numerical results show the benefits of our model over the separate model based on

average total expected cost with an 11.06 %
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