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Context 

This Ph.D. thesis is part of the project “Decision system for smart management of resources in 

warehouses” (AGIRE), funded by the French Research Agency (ANR). The project AGIRE aims at 

developing innovative and intelligent human-centered decision support tools for warehouse 

management. Nowadays, warehouses are under pressure due to the no inventory policy at the sale 

points and to the constant growth of e-commerce sales. In terms of logistics, this translates into an 

increasing number of parcels to prepare and to ship to satisfy an order, which is known typically a few 

hours in advance. A fully automated warehouse cannot be considered as a solution. Indeed, the 

investments required to satisfy appropriately demand peaks are too large to be considered. A more 

suitable approach is to combine human operators equipped with high technology devices and partially 

automated logistic equipment [Mar15]. However, to better manage human resources in such a 

dynamic environment, innovative decision support methods have to be designed to maximize the 

welfare of workers while guaranteeing the efficiency of the whole logistics system. This is the objective 

of this research project. 

The AGIRE project is conducted by a consortium of three research teams: INOCS team (Centrale Lille), 

SFL department (CMP, Mines de Saint-Etienne), SPLOTT laboratory (UPE – IFSTTAR/AME); and a private 

company: HappyChic. INOCS and SFL research teams have a strong experience in developing original 

approaches and optimization techniques, with applications in transportation and logistics. SPLOTT is a 

research team in social sciences. HappyChic is a French firm specialized in men’s ready-to-wear. They 

have three main brands: Jules, Brice and Bizzbee, and two warehouses located near from Lille. 

HappyChic will provide data and their expertise in order to test and evaluate the models and algorithms 

developed in the project. Two Ph.D. positions, a two-year post-doctoral position, and a one-year 

engineer are assigned to the project. 

Subject 

This Ph.D. thesis deals with the modeling and solving of batching and routing problems in warehouses 

taking into account human factors. Usually, the objective of these problems is to minimize the total 

traveled distance, and the constraints consist in satisfying customer orders. However, picking activities 

involve repetitive tasks that may result in musculoskeletal disorders for pickers [Gro15] especially 

when picking in lower or higher racks. The congestion of pickers in one aisle can also be responsible 

https://team.inria.fr/inocs/


for stress or accidents [Van19a]. Only a few works integrate human factors into models and solving 

methods (e.g. [Glo19], [Hon12]). Integrating human factors like painful picking operations (e.g., limit 

consecutive picking in higher or lower racks) and congestion (avoid having too many pickers at the 

same time in one aisle) leads to innovative models and algorithms that take into account several 

criteria. Recent works have been conducted to integrate batching, routing, and scheduling for picking 

operations [Van19b], but without considering human-related factors.  

The objectives of this thesis refer to the batching and picker routing problem: 

• Propose mathematical models that describe batching and routing problems integrating human 

factors. It can be bi-objective models with economic and human-related criteria. 

• Develop efficient solving methods for these batching and routing problems. 

The scientific challenges of this thesis are the following: 

• First, provide a complete state of the art on batching and picker routing problems when picking 

is performed by human operators. This state of the art allows us to provide a survey on 

problems, models, and methods developed in the literature, and to position our project with 

respect to existing studies. Furthermore, based on the analysis and modeling of human factors 

conducted by SPLOTT, we list the real constraints that should be considered. 

• Second, study painful picking operations in the order batching and picker routing problems. It 

consists in clarifying how painful operations can be minimized by proposing a mathematical 

formulation for this problem. Then, it consists in developing specific solving methods, based, 

for example, on known heuristics (e.g. [deK07], [Bue19]) associated with specific operators 

considering painful operations, or on the column generation framework (e.g. [Bri20]). 

• Third, study the schedule of picking tours for all the available pickers in order to minimize 

congestion in the aisles. It consists in modeling this problem, i.e., the assignment of picking 

tours to pickers, and the scheduling of the tours in order to limit congestion. Then, an iterative 

approach that combines the design of picking tours and the scheduling of the operations will 

permit to propose good solutions. Moreover, since the exact timing for the picking operations 

is difficult to estimate, robustness with respect to time should be taken into account by the 

methods proposed. 

Candidate profile 

Applicants must have a Master Degree (or equivalent) in Computer Sciences, Applied Mathematics, or 

any related discipline. Applicants should demonstrate good programming skills and a deep knowledge 

in combinatorial optimization and integer programming. 

Location 

The Ph.D. student will be located in Villeneuve d’Ascq (near Lille) in the INOCS team 

(https://team.inria.fr/inocs/). INOCS is an INRIA team, located in the research center INRIA Lille-Nord 

Europe. The Ph.D. will be delivered by Centrale Lille. 

Application procedure 

Please send your application electronically (preferably as a single pdf file) including a detailed 

curriculum vitae and examination results, plus, if available, a list of reference letters and copies of 

diploma to  Frederic Semet (frederic.semet@centralelille.fr) and Dominique Feillet (feillet@emse.fr). 

The position will remain open until fulfilled.  

This offer is also available on INOCS website https://team.inria.fr/inocs/ 
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For further questions regarding the position or details on the research project, please contact 

Dominique Feillet (feillet@emse.fr), Maxime Ogier (maxime.ogier@centralelille.fr) or Frédéric Semet 

(frederic.semet@centralelille.fr). 
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