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Constraints detection method for school bus routing problem
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Abstract: School bus routing problem (SBRP) can be classified into three types: the single-school problem, the multi-school
problem not allowing mixed load, and the multi-school problem allowing mixed load. The detection of constraints such as
school time window, bus capacity is one of the key steps in SBRP algorithm design. Existing algorithms for SBRP usually de-
sign different insertion detection methods for each type of SBRP. This paper introduced a generic segment-based constraints de-
tection algorithm for inserting a node to a route. One route was split into several segments according to school stop, which was
regard as the check point. Instead of traversing all stops in a route, the feasibility of a proposed route was verified by checking
the remaining time and remaining capacity of each segment. The experiment shows the effectiveness and efficiency of segmen-
ted detection algorithm in solving large-scale mixed-load SBRP.
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(2) loadChange = nodes[i]. demand;
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(4) while( checkNode ! = NULL) {

(5) if( checkNode. spareLoad < loadChange) return false;
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(6) checkNode = checkNode. next;
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(1) if (( checkNode. spareTime + checkNode. waitTime ) < time-
Change)

return false;
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(5) if(checkNode = = NULL) return true;

(6) if( checkTimeWindow ( checkNode , timeChange) )

return true;
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