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The Mountains Without Barriers (GORY BEZ BARIER) project addresses social exclusion in mountain
tourism by developing (i) a modular all-terrain wheelchair/vehicle and (ii) an integrated ICT platform for
planning, organization, supervision and user support in non-urbanized areas. The platform is designed to
increase accessibility while preserving safety through continuous monitoring, navigation assistance and SOS
procedures, and to support operators of mobile rental services as well as mountain rescue units.

From the perspective of representation and approximation of curves and surfaces and applications, we
model a mountain itinerary as a curve embedded in a terrain surface, reconstructed from heterogeneous sources.
Dedicated data acquisition combines GNSS/RTK-supported inertial measurements with LIDAR-based geometry
processing to produce point clouds and local 3D models of trail corridors, enabling quantitative descriptors
such as elevation profiles, curvature, clearance, surface type and roughness. These descriptors are organized
in a multi-layer graph of the environment derived from open data (e.g., OpenStreetMap) and enriched by
measured attributes, providing a basis for computational geometry and topology operations, mesh generation,
and spline-based approximation of longitudinal profiles and energy-relevant gradients. Multiresolution ideas
(e.g., subdivision/wavelets) are natural for compressing and updating terrain descriptors at multiple scales,
while generalized barycentric coordinates can be used for robust interpolation of scalar fields (slope/roughness)
over polygonal meshes in irregular trail neighborhoods.

Routing is formulated as an accessibility-aware optimisation problem: beyond “shortest/fastest”, the plan-
ner introduces criteria that minimise height-profile variability and enforce slope/clearance constraints consistent
with vehicle stability and user capabilities, while also supporting dynamic closures of trail segments. Energy fea-
sibility is embedded via predictive models of battery consumption coupled to terrain descriptors and by optimi-
sation of charging/battery-swap points, including mobile photovoltaic support. Onboard, a dedicated computer
provides WCAG-informed interaction, multimodal navigation (voice/visual/vibration), high-frequency monitor-
ing of energy and motion (MEMS), and both manual and automatic SOS triggering with geolocated incident
reporting. Finally, a web-based visualisation module offers real-time supervision, archiving and analytics for
stakeholders, linking geometric approximation with practical safety and inclusivity in mountain environments.
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part of the competition within the scope of “Things are for people” in project with title: “Integrated platform
for planning, organization, supervision and support for the availability of mountain tourism offer for people
with difficulties in physical functioning and a specialized off-road vehicle for the implementation of the tourism
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