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An Online Forklift Dispatching Algorithm Based on Minimal Cost
Assignment Approach

BoBae kwon * Jung-Ryoul Son - Byung-Hyun Ha'

Forklifts in a shipyard lift and transport heavy objects. Tasks occur dynamically and the rate of the task
occurrence changes over time. Especially, the rate of the task occurrence is high immediately after morning and
afternoon business hours. The weight of objects varies according to task characteristic, and a forklift also has
the workable or allowable weight limit. In this study, we propose an online forklift dispatching algorithm based
on nearest-neighbor dispatching rule using minimal cost assignment approach in order to attain the efficient
operations. The proposed algorithm considers various types of forklift and multiple jobs at the same time to
determine the dispatch plan. We generate dummy forklifts and dummy tasks to handle unbalance in the numbers
of forklifts and tasks by taking their capacity limits and weights. In addition, a method of systematic forklift
selection is also devised considering the condition of the forklift. The performance indicator is the total travel
distance and the average task waiting time. We validate our approach against the priority rule-based method of
the previous study by discrete-event simulation.
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Fig. 2. Example of dummy forklift and dummy job generation
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Fig. 3. Example of forklift dispatching
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Table 4. Experiment result
IPI IP2 RPI RPZ FI FIM FIMW
Average job waiting time 6.97 8.75 8.42 9.95 8.92 727 6.99
iy . . ‘ . . . .
Average job waiting time 11.49 15.63 14.43 18.99 17.08 1541 9.58
standard deviation (min.)
Max‘m‘m(lm‘i”rf“)tmg time 136.20 168.00 247.20 202.40 181.20 166.20 116.40
Average number of jobs 359690 | 546957 | 4836.00 | 6497.00 | 570050 | 4803.60 | 283220
waiting over 30 minutes
Average number of jobs 72410 | 171557 | 129400 | 2501.00 | 2188.10 | 1745.90 23330
waiting over 1 hour
Average number of jobs 8.89 111.14 104.00 330.00 183.70 108.10 0.70
waiting over 2 hour
Average emply travel 740.49 704.96 71527 606.77 725.41 549.18 417.69
distance
Average empty travel distance | .9 ) 824.67 687.63 670.49 856.69 492,92 406.86
standard deviation
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