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Retail on Autonomous Wheels: Spatial Queueing and Online
Facility Location
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Abstract: Urban open space emerges as a new territory to embrace retail innovations. Selling products in public spaces
with wheeled stores can potentially become ubiquitous in our future cities. Transition into such a “retail-on-wheels”
paradigm is being spurred by the rapidly advancing self-driving technologies. This talk will present two of our recent
studies into this new retail mode. The first study provides spatial-queueing models, theory, and insights concerning how
to deploy and operate autonomous wheeled vending stalls to scale up retail on wheels. Then, in the second study, we
formulate an online facility location problem joint with operational-level decisions. The scope of facility location
problems continues to expand, while the models of facility location problems have been so far largely restricted to be in
a static, offline fashion, prescribing one-shot facility placement based on past and current data on hand. In an online
setting such as retail on wheels, the decision-maker is subject to parameter uncertainties. However, she is able to adjust
facility locations over time while updating her parameter estimation from historical observations. To this end, we
propose an online algorithm that integrates the continuous approximation approach. The algorithm is both
computationally efficient and has a near-optimal regret guarantee.
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