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Aiming at advanced logistics solutions, TICO-AIST Advanced Logistics Collaborative Research
Laboratory (AL Lab) was established within the National Institute of Advanced Industrial Science
and Technology in 2016. This paper outlines case studies from the AL Lab’s research addressing
optimization problems in logistics. Improving the efficiency of order-picking processes is essential
for enhancing the overall productivity of logistics centers. Critical challenges include computational
complexity in optimization-based task planning and uncertainties in execution. To address these
challenges, key technologies have been developed: 1) two-layer optimization of task assignment and
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path planning, 2) intersection collision avoidance control, and 3) congestion mitigation path planning.

Keywords: Path Planning, Task Scheduling, Hierarchical Optimization, Formal Verification, Congestion
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Fig.1 Operational Processes in Logistics Center
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Fig.2 Task Assignment and Path Planning in Warehouse Picking
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Fig.4 Intersection Entry Patterns Involving a Robot
Executing a Task
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