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Abstract

In this research, a new bi-objective mixed integer nonlinear programming model is presented for
truck scheduling in a cross-docking warehouse system. Considering the importance of the learning
factor of human resources on the operation time, .the effect of human resources learning and
reducing the operation time as a result of its repetition are considered. The model objectives are to
minimize both the makespan and carbon emissions simultaneously. In this model, the amount of
carbon emissions resulting from the movement of goods is calculated by presenting an expanded
objective function. In order to deal with the uncertainty in some of the problem parameters,
triangular fuzzy numbers are used to model and consider uncertainty, and the presented bi-
objective possibilistic programming model is solved using the developed goal programming
method. The effectiveness of the proposed model and solution approach was analyzed by
implementing.an applied example. The results showed that by considering the effect of position-
based human learning; the makespan is reduced by 15.2% and by using the proposed objective
function to minimize the amount of carbon emission, the amount of carbon resulting from
operations 1n the warehouse can be reduced by 75%.

Keywords: Cross-docking Scheduling; Learning effects; Carbon emissions; Fuzzy uncertainty;
Enhanced goal programming.
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