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 We want to test, if the current virtual reality technology is powerful 
enough to implement a hockey goaltender simulator. The project is being 
developped for the Federal O�  ce for Sport, to evaluate the feasability of a 
training simulator in VR. We use position trackers to visualize a goaltender 
character in our simulation, that behaves the same way the player does. 

Introduction
The project was commissioned by the Federal O�  ce 
for Sport (BASPO) to see the limits of the VR technol-
ogy and the possibility to extend training in a virtual 
world. The simulation aims to explore the limits of 
high-speed collision detection in a fast-paced sport 
such as ice hockey. To give the player the maximal 
level of immersion we designed a realistic environ-
ment in a hockey stadium, where several opponent 
players shoot from di� erent positions with a speed of 
up to 47 m/s.

Implementation
The � rst step was to � nd a suitable game engine to 
write our simulation, for which we chose Unity. We 
had to conduct tests to see if the physic engine can 
reliably detect collisions and react accordingly to it. 
A� er the successful test runs, we explored further 
physic engines to compare and choose the best for 
our situation. We used the best VR headset currently 
available on the market, the Valve Index, which can 
display up to 144 pictures per second and has one 

of the highest � eld of view. This setup is necessary 
for the player to be able to react fast enough to the 
approaching pucks. A GTX GeForce 2080Ti graphic 
card was used to provide enough computation power 
to create a realistic simulation and to calculate 288 
pictures per seconds for both eyes combined. The 
second step of our project consisted of modelling 
the environment and implementing the controls for 
the goaltender. We used the library Final IK, which 
is responsible for the correct positioning of the 
limbs in combination with the trackers, to animate 
the goalkeeper character and adjust it to the player 
movement. To increase the immersion, we used real 
goalkeeper equipment such as leg pads and a hockey 
stick. The next step was to animate the opponent 
player with motion capture using the perception 
neuron system, which was mounted on the body to 
produce a lifelike shooting animation. We included a 
menu, where the player can adjust the height of the 
character for a better VR experience and choose the 
di�  culty of the simulation. The last step was to add 
sound and realistic light. With a scoreboard we count 
the received goals and how many pucks the goal-
tender successfully defended.

Summary
Our extensive collision tests concluded that the stand-
ard unity physics can detect every collision between 
the goalkeeper and the puck and de� ects the puck in 
the right direction. The performance tests reassured 
us that the simulation works at any time with more 
than 144 fps. With the di� erent di�  culties, amateur 
and professional hockey goaltenders can use this 
simulation to train their re� exes for the real situa-
tion. Every planned aspect of our project has been 
implemented and a working version of the simula-
tor has been created. In conclusion, the current VR 
technology is suitable to train various sports in a VR 
environment.
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