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References to the main paper are denoted in red. In
Section 1, we briefly provide details on our visualization
website. Section 2 summarizes the additional results shown
in this document. In Section 3, we add more discussion of
our stochastic and kernel approaches for motion-aware opti-
mization. In Section 4, we add more detail on our sequential
approach for on-the-fly motion-aware high-speed displays.
In Section 5, we describe a preblurring approach for miti-
gating stroboscopic artifacts. In Section 6, we describe our
holographic system model, and how we calibrate it. In
Section 7, we discuss how we use optical flow calculations
to build a distribution of eye motion. Finally, in Section 8 we
provide details on the 3D models used in this work.

1 VISUALIZATION WEBSITE

In site_vis, we share a local website for visualizing slow
motion videos of perceived content from our frameworks.
Please open site_vis/index.html in your browser with
Javascript enabled.

2 MORE COMPARISONS

In Figure 1, we show a comparison of the sequential ap-
proach described in Section 4.2 with a direct optimization of
Equation 13. In our results, performance is similar between
them, justifying our use of a sequential approach. We com-
pare them further in Section 4.

In Figure 4, we evaluate our approach on a scene with
more complex motion trajectories, where a leaping tiger and
a landing bird provide more complicated object dynamics.
Our proposed motion-aware modeling and high-speed reg-
ularization together provide the best results again.

In Figure 5, we demonstrate our framework applied to
a binary SLM with the same resolution and framerate as
our original SLM, along with a single sideband mask. Us-
ing high-speed regularization outperforms not using high-
speed regularization by a larger factor than on a higher bit-
depth SLM — we attribute this to challenges in convergence
with the highly-quantized binary SLM.

In Figure 6, we evaluate our proposed methodologies
over a spectrum of different SLM framerates. Motion ar-
tifacts continue to appear at lower framerates, which are
mitigated by our proposed motion-aware approaches with
high-speed regularization.

In Figures 8 and 9, we show full versions of Figures 6
and 7 from the main paper, respectively.

3 MORE DISCUSSION ON STOCHASTIC VS KERNEL
METHODS

Aside the improvement under low-compute settings (Fig-
ure 9), there are certain computational arguments for the
kernel-based approach. For one, the stochastic approach re-
quires recomputing the perceived target for every iteration,
as the selected motion is different per iteration. In contrast,
the ”perceived target” under the kernel-based approach
can be precomputed a single time and used for the entire
optimization. A very similar notion also yields benefits in
the sequential setting. Under the stochastic approach, the
perceptual contribution from previous SLM patterns must
be recomputed for every potential motion and iteration.
Conversely, under the kernel approach, the previous percep-
tual contribution can be simply computed once and reused.

On the other hand, the kernel-based approach requires
convolution operations, adding overhead over the simple
shift-and-add required by the stochastic approach. One
potential speed-up is to approximate the kernel with a
separable version, at the cost of some visual quality —
instead of performing a full 3D convolution, perform the
2D spatial convolutions as separate 1D convolutions in x
and y, and then aggregate in time. If scene motion is mostly
along a single axis such as a cervical rotation of the head
in AR/VR, such a simplification may be more exact — see
Figure 2.

4 MORE DISCUSSION FOR ON-THE-FLY MOTION-
AWARE HIGH-SPEED DISPLAYS

In Algorithm 1, we provide pseudocode for the sequential
algorithm for stochastic high-speed displays. If eye tracking
information is available, a history of previous eye motions
would also need to be kept. Note that only information from
the last duration of persistence-of-vision NPOVτSLM needs
to be maintained, imposing an upper bound on potential
additional memory usage.

We also note that our sequential approach theoretically
results in less overall computational expense that a full solve
of Equation 13. To put it briefly, our method only considers
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