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Abstract

This study proposes ARSlope, an augmented reality (AR) racing system that uses Microsoft HoloLens 2 to automatically generate
user-customized racing tracks from real-world objects and enables two users to perform AR multiplayer racing in the same physical
space. The system recognizes horizontal planes and the objects placed on them via the spatial mapping capability of HoloLens 2, and
constructs three-dimensional spline-based tracks whose shape and difficulty adapt to the surrounding environment by converting
object centers into track nodes. By combining Photon Unity Networking and World Locking Tools, the system synchronizes
checkpoints and vehicle states in real time and aligns coordinate systems across devices so that both users can share the same AR
track. Users control their vehicles through hand tracking and gesture recognition and engage in competitive gameplay by interacting
with items and obstacles placed along the track. Experimental results confirm that plane/object recognition, multiplayer
synchronization, and rendering performance satisfy the requirements of real-time AR content, demonstrating the feasibility of an
environment-adaptive AR racing system that actively leverages real-world objects as game elements and suggesting its potential
extension to educational, sports-like, and collaborative AR applications.
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