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Abstract: Recent research has shown that dichoptic tonemapping can invoke an increased
sensation of depth. However, many aspects of the technique still remain unexplored in the
context of Virtual Reality. In this work, we investigate the impact of dichoptic tonemapping
on user presence, depth-based task performance, as well as its potentially adverse influence
on cybersickness. While no significant effect was found on user presence, our results show
that dichoptic tonemapping has a higher probability of increasing cybersickness symptoms.

No clear conclusion could be made regarding its interaction with task performance.
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1 Introduction

Dichoptic tonemapping aims at increasing the overall contrast and detail level of a scene,
by presenting two differently tonemapped images to the viewer. While each image is shown
exclusively to one eye, the combined binocular percept is theorized to contain the luminance
ranges of both images. In addition to this quality, recent research has shown that dichoptic
tonemapping can also lead to an increased sensation of subjective depth [WC21|[ZKD*19].
Important aspects of this technique, such as its impact on presence or cybersickness, have
not yet been thoroughly explored in the context of Virtual Reality (VR). In our work, we
address this gap via a user study, where a dichoptic and non-dichoptic group are compared.
In addition, we examine if the subjective sensation of depth also extends to an improved

performance in depth-based tasks.

2 Experiment

To explore the effects of dichoptic tonemapping on depth-based performance, a between-
subject study is conducted. In it, participants complete multiple iterations of a block match-
ing game (figure 1), where a moveable block must be aligned directly above a randomly posi-
tioned opening in a dense 11x11 grid of blocks. Three difficulty levels are implemented, with
each level increasing the vertical distance between the moveable block and the underlying
grid. The study takes place in the Amazon Lumberyard Bistro scene. To account for differ-

ent luminance distributions which could affect the dichoptic tonemapping result, the Bistro
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