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Short Project Description: In recent years, e-commerce has gained significant importance
in supply chains of today, particularly putting warehouses under high pressure. E-commerce
companies typically have on offer thousands of different products and provide next day delivery.
Customers tend to make rather small orders of only a single or few products. These small order
sizes typically result in efficiency loss of the process of retrieving the requested products from
storage. Furthermore, the short lead times require warehouses to respond to incoming customer
orders within hours, while keeping low operational costs.

Warehouses are nowadays generating vast amounts of data, from tracking devices and sensors,
but also from the operations occurring within the warehouse. Furthermore, e-commerce allows
to gather data on shopping habits of customers. There is a large potential of using this data
to provide tactical and operational decision support within warehouses. The development of
high-performance data-driven optimization algorithms for warehouse operations could be a game
changer.

The main goal of this research is to combine operations research and data analytics. In
particular, the research will focus on the development of deep learning time series models to
forecast the demand of products and to use this information to build order picking models.
Warehouse operations are driven by the arrival of inbound shipments and customer orders.
Currently, no research exists in which demand prediction for warehouse optimization is done
at individual product level. Nor does it exist optimization algorithms for warehouse operations
planning that exploit the integration of data analytics techniques.

Keywords: Deep learning, Time series models, forecasting, order picking optimization, order
batching, order sequencing.

Priority areas: {5/5 / Information Technology, EIFR#45 / International Business, BIA3
1BiZ% / Modern Traffic and Transportation

Main areas: ZXiEiZHi / Transportation Sector, 1587k X ILALARSF Wk / Information
Industry and Modern Service Industry

Requirements for the candidate: = The candidate should have a solid theoretical and prac-
tical background in machine learning, statistics and/or econometrics and solid computer pro-
gramming experience in R, Matlab, Phyton or C++.
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