








POWERTRAIN

The Powertrain division is responsible for integrating the race car'’s electrical and mechanical systems.

Electrical energy from the proprietary high-voltage battery is transmitted to the electric motors via the
high-voltage wiring harness and power electronics, where it is converted into mechanical energy. The
resulting torque is then adjusted through a gearbox and delivered to the rims and tyres, which transfer
the power to the road. These components are independently developed, designed, simulated, and ma-
nufactured. The drivetrain system is subsequently validated and optimised using real-world driving data.

Inthe high-voltage battery, cells are arranged inseries or parallel within individual segments and stacks. Va-
rious control and monitoring elements ensure the battery’s functionality and safety. The car’s power elect-
ronics regulate the flow of electricity from the battery to the electricmotors. The inverter, supplied by AMK-
motion, is integrated into the high-voltage wiring harness and controls the power delivered to the motors.

The electric motors serve as the core of the drivetrain, converting electrical energy from the battery
into mechanical energy. The four motors in the all-wheel-drive system generate the required torque
to drive the wheels. A gearbox adjusts the torque and speed of the motors to meet the performance
parameters defined by Formula Student regulations. Since all these components generate heat los-
ses, effective cooling is required. Custom cooling modules are designed for the motors and power
electronics, which are integrated into a cooling circuit consisting of a pump and heat exchangers.

A variety of manufacturing processes are utilised in the production of powertrain components,
ranging from conventional machining and CNC milling to additive manufacturing, printed cir-
cuit board production, and fibre composite fabrication. In addition to fibre composites, light-
weight materials such as 7075 aluminium and various high-performance polymers are used.
Throughout the design process, simulations are conducted to maximise powertrain performance.
Softwaretoolssuchas ANSYS, KISSsoft, Star CCM+, and MATLAB are employedforsimulationand analysis.



DRIVERLESS

Inthe driverless domain, the focus is on processing images captured by the vehicle’s cameras to accura-
telyidentify both the cones ontheroad andtheroaditself. This is essential for precisely determining the
locations of these objectsandthe vehicle’s position, whichis then communicated tothe SLAMalgorithm.

This advanced algorithm utilises the collected datato generate a continuously updated map of the envi-
ronment. Based on this map, trajectory planning determines an optimal vehicle path. Data transmission
and storage are managed by ROS. A dedicated simulation environment, including a virtual test vehic-
le, enables continuous testing and refinement of algorithms, significantly accelerating development.

A key component of the Autonomous Driving Pipeline is object recognition. In this stage,
cones are detected using a pre-trained neural network trained on thousands of images
from a specially developed cone database, created in collaboration with multiple Formu-
la Student teams. A crucial aspect of this process is calculating the distance of cones from
the vehicle using stereo vision, which is fundamental for safe navigation. Continuous sys-
tem optimisation involves refining image labelling, selecting and testing suitable neural net-
works, and integrating them into various programming languages and system environments.

Another critical element is the SLAM algorithm, which specialises in recognising the car’s surroundings.
It constructs a detailed map, allowing the vehicle to determine its position on the racetrack with preci-
sion. The algorithm stores its position based on distinctive features and can re-identify them after alap.

Trajectory planning presents the challenge of calculating the optimal route while fine-tu-
ning steering and engine control. One effective strategy is overlaying planned trajectories
onto the vehicle’s camera images, serving as both a visualisation and debugging tool. Eve-
ry step of this process requires careful selection and testing of algorithms, along with their
seamless integration into various programming languages and operating environments.

Work in these areas is crucial for the successful implementation of autonomous driving capabilities
and represents an ongoing cycle of innovation and improvement.




MARKETING

Marketing is essential to a Formula Student team and is crucial in promoting our mission and goals. In
addition to representing the team externally, marketing is also vital for external communication and
motivation of team members. A key aspect of marketing is to increase team awareness and to reach out
to potential sponsors. Through targeted marketing activities, we can attract the attention of companies
and organisations that can help us with financial or material support to develop our racing technology
further and participate in competitions. Another important area is maintaining our digital presence.

We are heavily involved in the various social media platforms to regularly publish content that engages
and informs our followers and supporters. This includes posting photos and videos of race events and
team activities and creating interesting and informative posts about technological innovations and de-
velopments within the racing team.

In addition to online marketing, we design and update our website and create newsletters to inform our
sponsors and supporters of important events, progress and achievements. Overall, marketing is a dy-
namic process that requires constant adaptation and innovation to be effective. By developing creative
strategies and successfully communicating our message, we can successfully promote the team, attract
sponsors and achieve our goals in motorsports.

FINANCES & SPONSORING

In addition to the dedication and motivation of the team members, the ability to develop, design, and
build a new race car that is customised to meet the rules and regulations requires a robust financial
position. The finance department is responsible for budgeting the various components, paying inco-
ming invoices, issuing donation receipts, and keeping a close eye on the team’s finances.

The Sponsorship Department within the Finance Department is the point of contact for external com-
panies, collaborations, and interested parties. Team members are in close contact with existing spon-
sors, communicate professional interests, and establish contacts with new interested parties who would
like to become part of the project with your support. Every support counts, whether financial, expert
contacts or manufacturing capabilities.



ADMINISTRATION

HUMAN RESOURCES

The people on the team are the most crucial factor in any successful business.
That's why we ensure we attract the right people and identify where staff support is
needed. We are the first point of contact for interested parties and take care of the
organisational and technical integration and the team’s well-being once they join.

EVENT MANAGAMENT

What would be a race car that is not allowed on the track or cannot be presented?
We ensure the smooth running of our international/national competitions and all
other events and shows. The tasks are quite varied and require many helping hands.

BUSINESS-PLAN-PRESENTATION (BPP)

The business plan is part of the static events. It is presented in the style of ,Shark
Tank” to a jury of ,investors” made up of employees from companies in the auto-
motive industry. The goal is to market the race car as a profitable venture. The team
must present a realistic business model, understand customers and market oppor-
tunities, and know how to establish themselves successfully as a young startup. The
team must also create an executive summary and a promotional video. Unlike the
technical development activities, this is an opportunity to apply knowledge from
the business courses and gain practical experience.
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