
 

   

 

   
 

 
 

 
The Chair of Operations Management of TUM School of Management is looking for interested 
and qualified students to conduct an 
 
 

Interdisciplinary Project (IDP) 
on the topic 
 

Modeling, Designing and Implementing Efficient Heuristics for an 

Online Vehicle Routing Problem 

 
Background: 

volo is a smart local delivery network that uses technology to organize a crowd shipping fleet. All 
individuals can qualify to become a driver. This crowd approach allows for a flexible availability of 
drivers according to capacity required. The fleet is dedicated to deliver goods from and to our clients, 
which are offices, local shops, e-commerce, merchants, multi-channel retailers, and end customers 
within the city. 
An easy-to-use app allows our clients to call a driver with one click when they have a parcel to 
deliver. Based on different factors, our system then assigns the most suitable driver for the job in our 
crowd delivery fleet. 
Drivers are equipped with an uber-style app with which they can easily accept jobs and get all the 
information needed to fulfill the job successfully. Once on the way, drivers can accept additional jobs 
to allow for route optimization and maximize profitability. 
 
Project description: 

At the moment, the assignment of jobs to drivers is based only on the distance between the caller 
and the drivers. No additional route optimization is performed. Within this interdisciplinary project, 1-
3 students shall explore efficient solutions to this challenging problem.  
The student team will model a vehicle routing problem that results from dynamically assigning jobs to 
drivers in our scenario. Based on the model, the students will design an efficient heuristic, which 
takes an incoming order and returns the most suitable drivers for the job. Finally, the students will 
implement the heuristic in a language of their choice and will deploy it on a server, so that the web 
backend server of our merchant and driver apps can call it via an API. 
 
The scenario to be modeled looks as follows: 

1. We have a set of available drivers, their current position and their current jobs. 
2. A merchant enters the parcel size and pickup time (as soon as possible in most cases) and 

calls a driver. 
3. A suitable driver is offered the job and drives to the merchant. If he/she does not accept it, it 

will be offered to the next best driver. 
4. When the driver arrives at the merchant, he/she picks up the parcel and starts driving to the 

customer. 
5. When the driver arrives at the customer, he/she delivers the parcel, handles the payment and 

takes a signature. 
 
The model shall be defined in accordance with the advisors from volo and the chair of Operations 
Management. 
Due to the complexity of the problem, which is finding vehicle routes maximizing the drivers’ 
profitability under tight constraints, an exact solution would be too complex to be calculated within 
the time bounds required for real-time web usage. Thus, a heuristic shall be designed that 



 

   

 

   
 

 
 

approximates an optimal solution. In case the running time will still be too high, the problem can be 
reduced further by only considering a certain subset of drivers closest to the caller. 
 
The heuristic takes the available drivers, including their location, their capacity and their current jobs 
and routes as input data. Additionally, an external API will supply recent traffic data and estimated 
travel times. The heuristic shall then add the new job to the drivers’ current job list and try to find a 
feasible solution for this new job list. The objective function to be maximized is the overall profit of the 
drivers. The heuristic shall generate a list of drivers who get the opportunity to take the job. The list is 
sorted based on their drivers fit for the job. The list and adjusted routes is returned via the API. 
 
The students may also design a heuristic for finding out the approximate time until the next driver 
would arrive at a merchant if called at that moment.  
 
The students will implement these heuristics in a programming language capable of running on a web 
server, e.g. Java. External applications shall be capable to access the program with an API. The 
program will then be deployed on an Infrastructure-as-a-Service platform, such as Amazon EC2.   
 
The students will document the mathematical model they defined and the resulting heuristic in detail. 
The students shall analyze the running time of the heuristic. They will be awarded 6 credit points for 
the model and the heuristics design. 
 
The chair will assign additional 4 credit points for the implementation and deployment of the 
heuristic. Deliverables will be the source code as well as the documentation of it, elaborating on how 
the source code works and how the API can be accessed. 
 
In accordance with the practical assignment, the IDP candidate shall participate in the course 
“Modeling, Optimization and Simulation in Operations Management (MOS)” (WI000974, 6 Credits), 
offered by the Chair of Operations Management. The course covers the formulation of economic 
decision problems as mathematical optimization models and their implementation in state of the art 
solver software (IBM CPLEX/OPL). These academic insights will be needed by the candidates in 
order to successfully model the vehicle routing problem and design the heuristic. The candidate must 
pass an oral exam on the course topics at the end of the interdisciplinary project. 
 
Project Timeline: 

The timeline can be adjusted to the students’ preferences, for example if the student team would like 
to keep the semester break free, the work packages may be distributed to the time before and after. 
 

 Mid-June 2014: Project Kick Off 
 Mid-June to mid-July 2014: Modeling of the problem: Assessment of actors, variables and 

constraints 
 Mid-July to August 2014: Design of the vehicle routing heuristic 
 August 2014: Implementation of the heuristic 
 October/November 2014: Deployment of the solution and documentation of all results 
 November 2014: Oral exam on course “Modeling, Optimization and Simulation in Operations 

Management (MOS)” 
 



 

   

 

   
 

 
 

Advisors: 

Christian Ruf (christian.ruf@tum.de) 
M.Sc. Information Systems, TUM 
 
Alexander Döge (alexander.doege@tum.de) 
M.Sc. Technology Management, TUM 
 
Manuel Thurner 
B.Sc. Computer Science, TUM 
 
Stefan Rothlehner 
M.Sc. Information Systems, TUM 
 
Emanuel Pallua 
M.Sc. Management, WHU 
 
 

Any interested student, please send by email your application together with your curriculum vitae and 

transcripts of records. 


