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I Am The Passenger: Challenges in 
Supporting AR/VR HMDs In-Motion

 
 

Abstract 
This video provides an overview of our research into 
the use of Head Mounted Displays (HMDs) in-car and 
in-motion. These immersive HMDs offer new 
possibilities for entertainment and productivity during 
travel. However, their use is confounded by motion 
sickness, caused in-part by the conflict between 
visually and physically perceived motion. Moreover, 
consumer HMDs cannot currently distinguish between 
the head motion of the wearer and rotations of the car. 
These problems represent significant impediments to 
their use in-motion, which our research aims to 
overcome. 
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Introduction 
Augmented and Virtual Reality HMDs offer a number of 
advantages over existing in-vehicle displays. They allow 
content to be rendered at any size/position/angle, with 
depth and privacy. Moreover, the greater the capability 
of the HMD to occlude reality, the more they can 
potentially immerse the wearer in a virtual world, 
escaping the confines of the vehicle. However, their use 
is confounded by motion sickness, caused in-part by 
the restricted visual perception of motion conflicting 
with physically perceived vehicle motion. In addition, 
existing HMD sensing cannot distinguish between the 
head motion of the wearer and the rotations of the 
vehicle. This video summarizes our initial research [1] 
into these problems, examining how to stabilize viewing 
relative to car movements and how we might visually 
convey motion alongside existing HMD content.   
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