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Main goal : First person VR-App for ski cross
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What we need

3D-model (high precision : ~0.1m)

Trajectory (for example from GNSS)

Single Point Positionning (SPP) : 

Hz : ~2m V : ~6m
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Motivation for filtering
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Projection SPP trajectory on mesh

Better, but what about the jumps ?
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Fusion GNSS with ballistic model

Fusion algorithm

(P-Controller)

GNSS SPP 

trajectory projected

on mesh

Ballistic model

Fused trajectory

Jump positions
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FINISH

Fusion GNSS with ballistic model
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Fusion GNSS with ballistic model

Initial state vectors
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Fusion GNSS with ballistic model

Propagation of the state vectors on the ground

With :

simple P-Controller 

for position and velocity matching
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Fusion GNSS with ballistic model

Propagation of the state vectors on the ground

With :

simple P-Controller 

for position and velocity matching
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Fusion GNSS with ballistic model

Propagation of the state vectors on the ground

With :

simple P-Controller 

for position and velocity matching
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Fusion GNSS with ballistic model

Propagation of the state vectors on the ground

With :

simple P-Controller 

for position and velocity matching
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Fusion GNSS with ballistic model

Propagation of the state vectors on the ground

With :

simple P-Controller 

for position and velocity matching
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Fusion GNSS with ballistic model

Initial conditions for ballistic integration

(jump start)

With :
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Fusion GNSS with ballistic model

Propagation of the state vectors in flight

With :
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Video : Swiss-Ski – Björn BruhinData : HEIG-VD
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Visual check with video comparison



Samuel Schwyn, Fabien Délèze, Sébastien Guillaume, Björn Bruhin 2103.12.2025



• Useful fusion-algorithm :
• When trajectory with

bad vertical component 
(GNSS SPP)

• When no measured
trajectory available

• Further usecases :
• Alpine skiing

• Ski jumping

• …

Conclusion
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Thank you for your attention!
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samuel.schwyn@heig-vd.ch

fabien.deleze@heig-vd.ch

sebastien.guillaume@heig-vd.ch

bjoern.bruhin@swiss-ski.ch

Data : HEIG-VD, swisstopo Data : HEIG-VD, swisstopo, Sentinel Data : HEIG-VD, swisstopo, Sentinel
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