











Voice tracking | is interface can
enter commands in VR without
the need for a separate controller or
hand gestures. Thanks to Al, voice-
sensing technology is making rapid
progress. However, it is still not
functional unless preset commands
are used.

BCI (brain computer interface) |
BCl is a communication pathway
between the brain and a Compmer' HTC's Vibe is a controller-type VR interface, which
BCI utilizes the electrical activity of allows users to enter detailed commands using
the human brain. Think of the film different sensors. © salajean/Shutterstock
Avatar, in which a person lying in a

remotely located device manipulates an avatar just through the mind.

is is the ultimate VR interface that requires no words or body ges-

tures. However, this eld has yet to be developed and requires further

research.

Sensors improving immersion

Sensors are essential to increase immersion in VR. Thi
mounted with a triple-axis acceleration sensor and revolv
to recognize the user's motions. When the user's head tur
sors instantly identify the direction and angle so that the ¢
image among the 360° images and interface can be o erec

The triple-axis acceleration sensor built into tt
headset senses motions in x, y and z directiol
and thereby offers images and interfaces
accordance with the user’s motion
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VR and Sensor Values

VR devices are designed to offer differentimages in
accordance with the user’s motions tracked by sensors.
This ensures the user’s fullimmersion in VR.AVR
headset is typically built with sensors and a display.
However, as shown by making the cardboard headset
in Activity |, headsets utilizing smartphones require a
smartphone to function both as the display and sensor.

Is your smartphone able to track your motions (head
turning, standing up and sitting down) without error?
Let’s find out if your smartphone can function as a
motion sensor by downloading the Science Journal app.

UIEIREIIEEIE] A smartphone that can download the Science Journal app

Activity

Search “Science Journal” on the App Store or Google Play

n Store and download the app.

A graph showing the current motions of your smartphone
can be selected. Press D to express motion information
in numbers or a graph. Motions are tracked in the three
directions of x, y and z, each of which represents left and right,
forward and backward, and up and down, respectively.
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Select the direction for tracking motions among x, y and
z and touch the red button at the bottom to record data.
Press the red button again to stop recording. When
finished, a graph tracking your smartphone’s movements

appears as shown on the right. Q 0 47
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4 Attach your smartphone to the VR headset and move around with the recording button
of the Science Journal app pressed. Remove your smartphone and stop recording.

Check how your motions are tracked in a graph. Describe how such a graph
could be produced.

E Explain the method of switching images from one to another in accordance
with the user’s motions in a VR device.

7 The app can also track sound and illumination. When finished tracking motions,
try tracking other items and check their graphs.
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Career
Exploration
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VR experts

With the advent of the era of consumption driven by emotions, companies are
focusing their resources on expanding technologies centered on advanced
interaction with and tracking of consumers, instead of relying on simple
stimulation. VR experts study, develop and apply emotion-centered ICT
technologies to allow computers to recognize and appropriately respond to human
emotions using wired and wireless sensors and pseudo-random noise. These
experts must be equipped with knowledge in human engineering, sensibility
engineering and bioengineering. It is projected that the boundaries between
reality and VR will be blurred and VR will become a crucial part of everyday life
in many sectors in the future. As such, the need for human engineers, UX (HCI)
consultants and bioengineers will continue to surge.

@ What do they do? )

= Design and develop a variety of VR hardware such as headsets and input devices

= Develop interfaces that manipulate VR and plans, produces and distributes VR con-
tent such as on-site experiences, games and virtual training

= Operate and manage the high-speed Internet connection and content sites that pro-
vide the platform for VR

O VR-related jobs

Electronic devices | Headset and interface device developer

IT engineer, IT technology developer, telecommunications network

IT equipment . .
operating engineer

Content developer | Developer of content for movies and games

Related majors )

VR technologies have continued to evolve to ensure a considerable level of immer-

sion. Still, devices that can instantly display high-resolution images using high-speed



Drama/ computer electrical electronic
cinema engineering engineering engineering

telecommunications networks have yet to be developed. Hopefully this can be done
at affordable prices. To this end, experts with knowledge in computer engineering,
electrical engineering and electronic engineering are needed. Also, much attention
will be given to the content offered through such devices. The focus will be placed on
technology in the early stages, but in the end, content will become critical as in other

service sectors.

N Required aptitude )

v

= Rational, analytic and creative thinking skills are required for device development.

= Interest in diverse areas, attention to detail and persistence are required, as is a team
spirit.

= An artistic sense is required for content-making, along with a clear understanding of
and interest in the latest cameras.

g Expert interview

We specialize in computer animation, which is about recreating the motions of
different forms of life on a computer screen and programming them to move
around as directed by the user.

Two factors are crucial in computer animation research. The first is thorough
observation and a clear understanding of reality. In order
to create virtual characters that move around like humans,
the mechanism, patterns and causal relationship of human
motions must be understood and modeled mathematically.
If imagination is added, you can end up with an innovative
character such as Gollum from Lord of the Rings. Thus,
computer animation research can be said to be an area
that brings reality and imagination together and realizes the
combination on a computer screen. | believe our findings will be
widely applied to diverse areas of both reality and VR.

Lee Je-hee / Professor in the Department of Computer Science and Engineering, Seoul National University
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Maker

Activity

DIY VR Glasses O[E=i0,

[=] :

Written by
Min-chul Shin (Singil Middle School teacher)

ﬁ Product overview

= Product function
Product function: To help students gain an understanding of the VR realization
principle by making DIY VR experience glasses in parallel with the size of their
smartphone.

= How it works

Students experience VR through the interaction between the convex lenses of
VR glasses and focal length using the VR experience app downloaded on the
smartphone. A variety of app options is offered. Students can experience VR by
moving around in all directions.

= Product picture

Cardboard VR glasses (from Google) Styrofoam board VR glasses

= Product structure

Smartphone
position

Divider for the left and
rightimages

Lenses




ﬁ Production overview

= Production time : About 1 hour
= Needed materials and tools

]
|
e
‘r o
[z . i %1;.
7 e &
A 3 Ad-sized styrofoam boards A 3 drawings of VR glasses A 2 convex lenses A Black hardboard
A 4 acrylic rings A Ruler A Glue gun A Cutter

= Key production principles : VR realization principle

¥ f i A Information A
~ ———
hformation A" > res +
v. Informatlon B~ Sy s
Information B

The distance between thetwo  Images shot by Information A and The brain VR is realized by tracking
cameras is adjusted to reflect the  two cameras are information Bare  combines the two motions along x, y and z
space between the eyes shownonone TV separately recognized by images
the special VR glasses

= What requires attention in production
@ Design your VR glasses in parallel with the size of your smartphone.
@ Download an app for VR experience in advance (some are large in size).
@ Use the cutter very cautiously.

= Required knowledge and functions

@ VR realization principle
@ Ways to experience VR with VR glasses
@ Characteristics of each material and how to use tools
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Computational Thinking Map

1. Creating Illusions

Activity 1

2

Exploring the components
of VR devices

£l

Exploring perspective and
the three-dimensional
effect through pictures

Organizing the principles of
VR devices

3. Accessing the
VR World

Activity 3

2

Checking diverse sensor
values via a graph using the
Science Journal app

£l

Drawing a graph of sensor
values of repeated motions
using the Science Journal app

o=
.
eoe

1
Checking coordinates that

change in accordance with
the movements of the
smartphone

2. Creating VR Content

Activity 2

B

Collecting 360-degree
photos or two-dimensional
photos

El

Exploring how to produce
panoramas and VR photos

Learning about the oper-
ating methods of “stitching
algorithms”
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