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Bachelor and Master theses 
 Subjects Mathematics / Computer Science / Business Informatics 

 

Navimatix GmbH is a software development company based in Jena that has been operating 

successfully on the market for 15 years. The focus is on the conception, maintenance and further 

development of individual software solutions for small and large companies from various 

sectors, such as the automotive industry, IoT, transport & logistics and healthcare. 

We offer bachelor and master theses on the following subjects: 

 

 

A large number of programming languages and software technologies are used within Navimatix 

GmbH. These have different requirements for automatic build and deployment systems. In this 

work, the requirements of the different teams should be collected and categorized. After that, 

available build systems should be checked and evaluated for compliance with these 

requirements. 

Technologies/ Tools:  Continuous Integration and Continuous Deployment, C/C++, Java, 

JavaScript, Node.js, Docker 

Required knowledge:  Documentation of software requirements, basic knowledge of build    

processes in one of the languages mentioned 

 

 

 

For an Angular-based front end, a concept must be developed that can be adapted to the 

corporate design of various customers (“clients”) with as little effort as possible. The user should 

therefore receive a design and functions adapted to his company, although the frontend is also 

used in other companies. Ideally, the design is dynamically adjusted when the user logs in. 

 

Technologies/ Tools:   Angular, Typescript, CSS, REST APIs 

Required knowledge:  Solid Angular-knowledge mandatory 

 

 

 

 

 

 

 

 

A1 - Uniform build infrastructure for heterogeneous software architectures

A2 - Multi-client capability for an Angular 7 Frontend
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Client-server applications use and implement many interfaces. Additional interfaces are added 

for microservice applications. Therefore, a large number of unit, integration and system tests are 

possible. The aim of the work should be to identify the relevant/critical tests from this variety of 

tests. In the second step, appropriate test technologies must then be found that make it possible 

to carry out the tests classified as relevant automatically. 

Technologies/ Tools: Spring-Boot-Microservices, JUnit, Rest Assured,  

H2 In-Memory-Datenbank 

Required knowledge:  Experience with software tests and test concepts, microservices or     

another web-based architecture 

 

 

 

 

So-called repositories are used to automatically access software libraries and other software 

artifacts in a specific version. If such a repository is only to be accessible within a local network, a 

corresponding server application must be installed locally. Here, such an installation is to be 

carried out for 2 types of repositories and it is to be checked which configuration of these 

repository applications is most convenient for the user. 

Technologies/ Tools:   Docker, node.js, Linux-Administration 

Required knowledge:  Linux-Terminal/bash, configuration of Linux-Daemons, Docker-

knowledge is helpful 

 

 

 

There are a variety of frameworks such as Selenium and Poltergeist for testing Angular web 

applications. This thesis examines the advantages and disadvantages of the frameworks in terms 

of integration into a continuous integration pipeline. Where possible, a continuous integration 

pipeline is created and documented using the most appropriate framework. 

 

Technologies/ Tools:  Angular, automatisierte Browser Tests, Continuous Integration mit 

GitLab CI 

Required knowledge: Angular, Erfahrung mit Software-Tests, idealerweise mit Frontend-

Tests 
 

 

 

 

A3 - Test concepts for web-based client-server applications

A4 - Create and configure repositories for Node.js packages and Docker 
images

A5 - Automated testing of web frontends
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The map data from OpenStreetMap (OSM) have developed significantly in recent years and in 

some areas already have a higher information density than the data from commercial providers. 

The number of roads, footpaths and cycle paths in particular is enormous and unique in their 

entirety. 

Unfortunately, this is offset by the fact that when mapping the OSM data, much attention is often 

paid to the visualization of the data, but not to its structuring and the relationships between the 

map elements. Processing OSM data with algorithms is therefore often time-consuming and 

complex. 

Especially in the case of the administrative structures, there are currently no direct assignments 

to each other (and apparently they will not be made available in the future either). Information 

on the affiliation of districts and cities to their districts, federal states or countries cannot be 

taken directly from the data, but must be calculated on the basis of the geographical location and 

other parameters. This calculation is complex and very time-consuming due to the geometric 

algorithms that can be used and the high number of administrative bodies in Europe or the world 

database at OSM. 

The aim of this work is to plan the most efficient way of this calculation and to implement it 

completely or in parts. In addition, the results should be stored in a data structure (e.g. database) 

that is also to be designed in such a way that changes to the OSM data themselves do not lead to 

a complete recalculation of the entire assignments. The result data should therefore be able to 

be updated incrementally. 

 

Technologies/ Tools:   OpenStreetMap, Navimatix map technology, possibly GIS, 

geographic data, map formats 

 

 

Required knowledge:  Geoinformatics, computer science, programming, software 

engineering, algorithms and data structures 

 

 

 

 

 

 

 

A6 - Data Mining from OSM card data: Pre-calculation of a data structure for 
administrators and their assignments
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The map data from OpenStreetMap (OSM) have developed significantly in recent years and in 

some areas already have a higher information density than the data from commercial providers. 

The number of roads, footpaths and cycle paths in particular is enormous and unique in their 

entirety. 

Unfortunately, this is offset by the fact that when mapping the OSM data, much attention is often 

paid to the visualization of the data, but not to its structuring and the relationships between the 

map elements. Processing OSM data with algorithms is therefore often time-consuming and 

complex. 

The assignment of streets to administrative areas, such as districts and cities, is not explicitly 

available in the data and must be calculated in a complex manner. This happens due to 

geographical location and other parameters. This calculation is complex and very time-

consuming due to the geometric algorithms that can be used and the high number of roads and 

administrative districts in Europe or the world database at OSM. 

The aim of this work is to plan an efficient way of this calculation and to implement it completely 

or in parts. In addition, the results should be stored in a data structure (e.g. database) that is also 

to be designed in such a way that changes to the OSM data themselves do not lead to a complete 

recalculation of the entire assignments. The result data should therefore be incrementally 

updatable and made available for Navimatix-internal map creation. 

 

Technologies/ Tools:  OpenStreetMap, Navimatix map technology, possibly GIS, 

geographic data, map formats 

 

Required knowledge:  Geoinformatics, computer science, programming, software 

engineering, algorithms and data structures 

 

 

 

 

 

 

 

 

A7 - Data Mining auf OSM Kartendaten: 
Effektive Zuordnung von Straßen zu Administrativen
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For quick access to map data, map services require special data structures that allow 

correspondingly fast reading of individual or multiple map elements. These data structures, 

known as geo indexes, have very different structures, and there are many different variants and 

concepts. 

One concept, grid file, is in the foreground here and should be considered in the context of this 

work. All map elements are sorted geographically into regular cells, so-called tiles, and are thus in 

a proximity relationship. Elements that are close to each other are in the same or in a 

neighboring tile. Fast access to the tiles and thus the map elements is not important here, it is 

only about sorting the elements into tiles, i.e. building the geo-index. 

The challenge will be to design appropriate algorithms that enable points, lines and areas to be 

quickly sorted into the index. In particular, since the map data to be used contains areas of large 

dimensions (about the size of a country) with several tens of thousands of points that have to be 

sorted into a corresponding number of tiles. 

The aim of this work is to plan the above algorithms and to implement them completely or in 

parts. An evaluation of the real runtime of the algorithms is also aimed at. 

 

Technologies/ Tools:   Navimatix map technology, GIS, geographic data, map formats 

 

Required knowledge:  Map data in general, geoinformatics, computer science, 

programming, software technology, algorithms and data structures, 

algorithmic geometry 

 

 

 

 

 

 

 

 

 

 

A8 - Algorithms/Data Structures: Design of an algorithm for mapping 
geographic primitives, points, lines and areas into a geo index (grid file)
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For quick access to map data, map services require special data structures that allow 

correspondingly fast reading of individual or multiple map elements. These data structures, 

known as geo indexes, have very different structures, and there are many different variants and 

concepts. 

One concept, grid file, is in the foreground here and should be considered in the context of this 

work. All map elements are sorted geographically into regular cells, so-called tiles, and are thus in 

a proximity relationship. Elements that are close to each other are in the same or in a 

neighboring tile. 

Fast access to the tiles or the development of an efficient algorithm for assigning the elements is 

not the focus here. Rather, it is about the planning and implementation of a data structure to 

include all map elements in the tile structure. All map elements, including their properties and 

geometries, should be transferred directly to the tiles. The data clustered in this way is intended 

to ensure the fastest possible geo-index, which gets by with a minimum of IO operations when 

searching. 

In this work, concepts are to be developed, such as which information of which map elements is 

meaningfully integrated into which tiles. The definition of the internal data structure of a tile will 

also be a main component. 

 

Technologies/ Tools:   Navimatix map technology, GIS, geographic data, map formats 

 

Required knowledge:   Map data in general, geoinformatics, computer science, 

programming, software technology, algorithms and data 

structures, algorithmic geometry 

 

 

 

 

 

 

 

 

 

A9 - Design of a data structure for the complete integration of geographic 
elements into tiles for a tiled map format of digital maps
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One of the central topics in the field of digital maps is the topic of route calculation. The shortest, 

fastest or most economical routes from a starting point to a destination are calculated on the 

given digital maps. Well-known algorithms already exist to compute these paths, such as 

Dijkstra's algorithm or the A* algorithm. Due to the concept, the optimization possibilities of 

these classic approaches are limited. The Dijkstra-like algorithms require information about a 

large number of individual road elements and therefore sometimes have long running times for 

very large road networks. 

If you filter out streets of little interest, you can achieve a significant runtime optimization. If you 

even calculate certain routes completely in advance, save them with the map data and only 

connect short and pre-calculated routes with each other, further optimization possibilities are 

open. 

The aim of this work is to connect and implement a special type of algorithms with the associated 

data structure in this area, so-called "highway hierarchies", with the Navimatix map technology. 

 

Technologies/ Tools:   Navimatix map technology, GIS, geographic data, map formats 

 

Required knowledge:  Map data in general, geoinformatics, computer science, 

programming, software technology, algorithms and data 

structures, algorithmic geometry 

 

 

 

 

 

 

 

 

 

 

 

A10 - Algorithm adaptation and implementation of route calculation 
"Highway Hierarchies" for Navimatix map format and map technology
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Software developers are often faced with the task of dividing the software to be created into 

individual modules, which can be created separately from one another and interact with one 

another on a binary level. The option to do this is often already provided by the operating 

system, such as the DLLs under Windows or SharedObjects (.so) for Linux. 

For maximum compatibility, however, only simple concepts exist here, a flat function list without 

object-oriented elements and only simple data types for parameter transfer between the 

modules. Normally, developers also have to deal with memory and resource management again 

and again. 

The aim of this work is to create a generator for interfaces that defuses this problem. An 

interface between modules, also object-oriented, should be able to be defined in a meta model 

(own language, data structure or existing IDL). All function calls and objects with methods and 

attributes, as well as the exact parameterization of all calls should be included here. Both 

interface parts of the two modules involved should then be able to be generated from this meta 

model. Both generated interface pages should be able to be object-oriented if required and allow 

the transfer of complex data types. Complex data types must be converted by the generator in 

such a way that compiler and programming language limits are overcome. 

In the event of changes to the interface itself, a new generation can be made accordingly; only 

the changes made to the interface then have to be adapted in the implementation. 

As a distinction to similar, existing approaches such as SWIG or Swagger, a generation of simple, 

human-understandable wrappers and a reference to libraries, DLL and the like (no http/network 

reference as with Swagger) is defined. 

 

Technologies/ Tools:   DLL’s, so, Supported languages: C/C++, C# (with Interop), Java (JNI, 

JNA), Delphi/FPC, others... 

 

Required knowledge:  Software engineering, object-oriented programming and analysis, 

interoperability (programming languages), parsing 

 

 

 

 

 

 

 

A11 - Planning and creation of an object-oriented interface generator for 
dlls and so. Definition in meta language
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Mobility services such as Emergency Call, Information Call (Concierge), Stolen Vehicle Tracking, 

Breakdown Call and other services are penetrating the market more and more, especially by the 

large vehicle manufacturers themselves, who equip their new vehicles with these services ex 

works. Older vehicles and special vehicles from smaller manufacturers require retrofit solutions 

so that their owners can also participate in these services. There are already inexpensive 

hardware solutions for this in connection with smartphones, which should primarily be the 

subject of this analysis. Particular attention should be paid to the development of further 

business areas and the associated target groups. Therefore, the following tasks arise: 

 

• Define new potential products and test their marketability 

• Analysis of the boundary conditions, such as legal regulations, market entry problems 

and multipliers 

• Definition of target groups and development of marketing strategies for them 

 

Outcome:   The result should be the market analysis in form of a document. 

 

Required knowledge  No special IT knowledge required, business administration, 

marketing 

 

 

 

At Navimatix, as a student, you work on an equal footing with your colleagues. We work in 

dynamic, interdisciplinary teams and offer individual development perspectives as well as 

flexibility in the design of your work. 

 

 

Interested? Then we look forward to receiving your detailed application documents: 

jobs@navimatix.de 

A12 - Market Analysis: Mobility Services and ecall
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