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Motivation

Figure 1. Google Cardboard. Retrieved from https://vr.google.com/cardboard/get-cardboard/
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Figure 2: Google Cardboard. Retrieved from https://vr.google.com/cardboard/get-cardboard/
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Motivation

Sensors Everywhere

The average smartphone has at least 10 sensors.
Here are the most common.

Camera .
What would you . _ Proximity Sensor

-

do without your  “+ This is what keeps you
seflies? ; from accidentally
L. pressing buttons with
< your cheek during calls!
Pedometer
More and more
phones are including Mag netometer
a fitness element. The magnetometer
Experts recommend _ measures the strength of
10,000 steps a day. " the magnetic field around
the device to determine
what direction it is

Light Sensor moving.

Have you ever
turned your phone Accelerometer
oninthedarkand =" " Have you ever
had it been too wondered how your
bright? Your light =« phone knows which
sensor may have way you are holding it
been malfunctioning. to display vertically vs.
horizantally? The
acceleromerter is the
Thermometer answer!
If you've ever left your
phone out in the sun - .
you've most likely seen it ** .. Gyroscope
turn off due to heat. The N - B
thermometer is useful to If you like taking non-
monitor internal operating 3_"';"'!' Fohs%tgsey?;ing:’\ﬁ
temperature. 9y P .

. * It helps to correct for
Microphone camara shake.

The oldest sensor on any

o*

Fingerprint
Sensor

The l%‘z;'gﬁeég{:?lgsgﬂ phone. Microphones make it

possible for others to hear
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Figure 4: Sensors of a Smartphone. Retrieved from https://www.corneralliance.com/blog/phone-internet-of-things
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Motivation

Figure 5: VR Controllers. Retrieved from https://bit.ly/2WyZcrr
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Motivation

Figure 6: HTC Vive VR Controller Prototype. Retrieved from https://engt.co/2997azg
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Figure 7: VR Text Input Method for Japanese and English. Retrieved from https://github.com/yutokun/VR-Text-Input
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Problem Description: Issues

* Which VR-interactions can be implemented with a
Smartphone?

« Which sensors/data a Smartphone provides, should be
used?

 How to convey the real presence of the Smartphone to
VR, without exact tracking?
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Related Work: Smartphone Interaction

Figure 8: The Smartphone as a virtual laser Figure 9: Using a mobile device to rotate a 3D
pointer. object.
[1] Graf, H., & Jung, K. (2012). [2] Katzakis, N., & Hori, M. (2010).
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Related Work: Smartphone Representation

Figure 10: Virtual panel showing controls for Figure 11: Exact tracking of the phone relative
interacting with objects. to the headset.
[3] Steed, A., & Julier, S. (2013). [4] Dias, P., Afonso, L., Eliseu, S., & Santos, B. S. (2018).
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Goals of this Thesis

« Create multiple demos for Smartphone interactions:
— Rotate 3D model
— Laser pointer
— Text input

« Evaluate how well it works.
« Solve problems, like Smartphone representation.
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Approach
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Figure 12: Project Architecture

* VR-Renderer & Smartphone client, both embedded in the Ubii-web client
= No extra platform-specific app or software required
« Web-based technology stack:
— Vue.js (ES6 JavaScript)
— Three.js (WebGL)
— Ubi-Interact
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Discussion of Potential Issues

* No exact positional tracking
— Possible with headset/smartphone camera and marker tracking
— Only IMU (orientation + acceleration)
— Also possible via integration (Orientation Fusion) — Drift
— Is this really necessary?

« Touch input: Fingers are not tracked
— Hard to use touch display
— Cursor? 3D Touch?
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