Predicting simulator sickness by tracking the uses postural sway

Rationale:

The Vive's Lighthouse tracking solution reportedigolves simulator sickness. However,tracking ¢yiédiccuracy,
precision, low latency) by itself is necessary, toit sufficient to address nausea. Lighthouselesdbtand-up” VR
where virtual and actual head movements are iddntihich, in accordance with the “sensory corifletplanation
of motion sickness, would simply avoid modes ofuat locomotion that cause vection.

We propose that simulator sickness remains a sefgtyern even in stand-up VR. For one, nausearisnfar
reasons unrelated to tracking quality, and wowddardless of the cause, be attributed to the sp&G# experience
or VR in general. Furthermore, stand-up VR is neaags possible or desirable. In any event, an atdga of
balance carries more risk for a "boxed" user standpright than for a seated user.

Hence, simulator sickness remains a concern aifg&R content development and VR hardware designd@/not
consider simulator sickness “solved” by Lighthousased on information available.

Objective:

Based primarily on the published work by Stoffregesal. at the APAL/Univ. of Minnesota, we interduse
Lighthouse and IMU sensor-fused tracking data freadset and, where applicable, controllers to tpackural
sway of whole body and upper torso in standingseating VR use.

We hope to be able to provide a building block\V& applications that delivers one or more of thfeing:

(a) prediction of individual simulator sickness aystibility based on postural sway at rest andidarief, controlled
"benchmark experiences",

(b) prediction of possible simulator sickness dyiam VR experience, with sufficient lead time todifpor end the
experience early enough to mitigate or avoid elgt@etual nausea, and/or

(c) recognition of imminent simulator sickness tjustime" to end the experience and aid the uséieadset
removal prior to the user experiencing sickness.

We have in 2014 provided one of our DK2 headse&adfregen for an ongoing series of experiments. @pe is
to be able to leverage the HTC Vive Developer KiRetail Kit sensor data stream “out of the box"; at least in
experimental setups - extend Lighthouse trackingtso/body data using additional receptors, areifessary in the
interim, fuse Lighthouse head tracking results it Kinect2 body tracking data.

We also want to take advantage of the SteamVR altertthand tracking. One of the open questions of
motion/simulator sickness is the importance of agdhdriver never gets sick") as well as task dmagdjes (such as
reading, pursuit eye movements, hand-eye coordmgtall of which have been found to have impacpostural
sway and hence subsequent sickness. We expectiaahihig to be adversely affected at the same piastural
sway changes.

We intend to use the Vive for in-house R&D, witlsulks to be made publicly available.

Timeframe: end of year.

Reference literature at
http://mwww.oneArrow.com/limited/RnD/sway/papers/

One Arrow LLC, 2015/05/18



